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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present Invention relates to text-broadcast and teletext decoding devices and, more particularly, to text- 
broadcast and teletext decoding devices which have special facilities such as to receive text-broadcast and teletext 
data consisting of text and graphics, which is transmitted as a superimposed part of television broadcast signal trans- 
mitted during the normal vertical blanking period, and to demodulate and display the received teletext data on the 
screen of a television receiver in any of independent, superimpose and scroll modes. 

w [0002] In text-broadcasting systems currently working in the world, text-broadcast data is transmitted in the form of 
a data packet of a unit length superimposed upon a television signal in a specified horizontal scanning interval during 
a vertical blanking period. The text-broadcast data contains not only character information but also graphic information. 
Therefore, the data is hereinafter referred to as program data. 

[0003] Detailed description of current text-broadcasting are found in the book "Hybrid location system - Guidance 
15 for receiving the text-broadcast" (Edited and Published by Japanese Broadcasting Association, Jan. 15, 1986). On the 
basis of this known reference, the text-broadcasting systems (including teletext systems) for which the present invention 
was made and to which subject matters of the present invention also relate will be described below. 
[0004] The text-broadcasting is a broadcast information service in which visual information consisting of text and 
graphics coded in the form of digital signals is sent out as part of television broadcast signal and is captured, decoded 
20 and displayed by an adapted television receiver. The coded character signals containing the visual information are 
transmitted as superimposed upon unused lines being lines in an ordinary television video signal transmitted during 
the verticalblanking period, said unused lines which will not appear on the screen of a television receiver. 
[0005] The text-broadcasting has the following features: 

25 (1) Every program is repeatedly broadcast and, therefore, one can look any desired program at any desired time. 

(2) In view of the time required for transmitting 1 page of text and the repeating frequency, it is possible to send a 
number of programs by one television video frequency. Accordingly, one can select a desired one of many programs 
with a short waiting time. 

(3) It is possible to record (by hard copy) a content of a text displayed on a screen by using a printer attached to 
30 an adapted television receiver. 

[0006] There are two text-broadcast transmission methods: one is a pattern transmission method by which a text 
(character and graphics) is dissolved into pixels and transmitted as sequential pixel data, and the other is a code 
transmission method by which a text is transmitted as coded signals. The code transmission method has a high trans- 
35 mission rate per page but requires a character generator. On the other hand, the pattern transmission method has a 
low transmission rate but can send out any desired graphics or characters. The current text-broadcasting system adopts 
a hybrid transmission method which can use combined advantages of the above-mentioned two methods. 
[0007] The basic construction of the teletext system is as follows: 

[0008] The sending side prepares text-broadcast images (pages), each consisting of various kinds of characters and 
40 graphics by using text-broadcasting program production equipment and converts characters and mosaics into coded 
data according to the predetermined standard. The coded data is provided with additional control codes representing, 
e.g., program number, page number and display mode to form respective pages of coded character data. A number 
of prepared text-broadcast programs are stored in a large capacity memory wherefrom they are then read out one by 
one in a specified transmission order and transferred to a text-broadcast program sending equipment whereby each 
45 program is completed with a synchronizing code and an error correction code and the coded signals of the text-broad- 
casting program are assigned to data packets. The packets are then transferred to a multiplexing device wherein each 
data-packet is superimposed upon specified horizontal scans in the vertical blanking period of a television transmission 
signal. 

[0009] At the receiver side, the text-broadcast program transmitted from the sending side is received by either an 
50 adapted television receiver containing a decoder or an ordinary television receiver provided with a teletext adapter. 
The decoder extracts the text-broadcast program designated by a key pad (keyboard) from a demodulated video- 
signal, decodes signals of the text-broadcast program and generates dot-pattern data of the text corresponding to the 
codes by controlling a text generator. The text dot-pattern data for one page (i.e., one screenful) is stored in a page 
memory from which it is repeatedly read out every 1/60 second. The read-out dot-pattern data is fed to an image 
55 receiving tube and displayed as a page of the text on the screen of the TV receiver. 

[0010] Text-broadcast programs are classified into three kinds: independent programs that have no relation to the 
content of the current television programs, complementary programs which complete the content of the current tele- 
vision programs and superimposable programs that are inserts of subtitles in the coincident television pictures. Exam- 
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pies of the independent programs are general programs as to livelihood information, various kinds of news and guidance 
information, and programs of a full-screen fixed presentation. The complementary examples are programs such as 
answers to quizzes, commentary text on television programs and may be of one-line horizontal scroll display. The 
superimposed examples are titles and dialogues in teleplays and telefilms, titles and words in short musical programs. 
5 [0011] A text-broadcasting program may be presented in two forms - "uncollected" form in which elements of a page 
are sequentially displayed (without being previously stored) even from the middle thereof and "collected" form in which 
elements of a page are previously stored and, then, are collectively displayed at a time. 

[001 2] A text-broadcast program may be displayed in two kinds of presentation modes: sole mode in which the text 
program appears on the full screen of a television receiver set and superimposing mode in which the text program is 
10 superimposed on a current television picture on the screen. Furthermore, each text program may be displayed in any 
of six display modes: 

(1) full-page still display mode in which a still image of text and graphics is displayed in a page display area on the 
screen of a television receiver set; 
15 (2) superimposed still display mode in which a still image of text and graphics is superimposed on a part of a 

current television picture on the display screen; 

(3) subtitle display mode in which a still image of the text and graphics is superimposed on a television program 
to which the text directly concerns; 

(4) one-line horizontal-scroll mode in which text and graphics appears in a row and moves from right to left on the 
20 screen and disappears from the left end of the screen; 

(5) full-page vertical-scroll mode in which the successive lines of text and graphics appears from the bottom of the 
text display area on the screen of the television receiver set, moves up and disappears off the top of the display 
area; and 

(6) multi-frame display mode in which a text display area is divided into 4 quadrants (frames) and 4 different or 
25 the same still images of text and graphics are displayed in respective frames at a time. 

[0013] The text broadcasting is a data transmission service system whereby any information consisting of text and 
graphics to be supplied is coded, divided into blocks of suitable length and transmitted as superimposed on horizontal 
lines in a television video-signal during the vertical blanking period. The process from data transmission to reproduction 
30 on a display screen is hierarchically organized according to the hierarchical model defined by the International Organ- 
ization for Standardization (ISO) to assure conformability with other data transmissionsystems having different proto- 
cols. 

[0014] A hierarchical structure of hybrid type character-signals will be described below: 

[0015] In the hierarchy, the first layer relates to a transmission channel, the second layer relates to a data line con- 
35 sisting of data packets, the third layer relates to a data packet, the fourth layer relates to a data group consisting of 
one or more data blocks of transmitted information. A text program is composed of one or more data groups. Each 
data group is composed of a data-group header and succeeding thereto data header, data unit, an error detection code 
by cyclic rebundancy check (CRC) and start and end codes defining an error detection coding area. 
[0016] The fifth layer relates to a text program data which is composed of one or more pages, each consisting of 
40 text, graphics and additional sound. The text program data includes common program control data in the head position 
and subsequent page data of successive pages. Each page may contain not only image information data but added 
information data. The program control data consists of a program data header and a data unit. 
[0017] In the text broadcasting system, the eight-bit coding system adopted for data exchange in data communica- 
tions and computer system is also used as the basic coding system for coding transmittable information consisting of 
45 text and graphics. 

[0018] In an eight-bit code, a number (0-15) described by 4 high order bits (b8 - b5) represents a column number 
and a number (0-15) described by 4 low order bits (b-4 - b1 ) represents a row number and a combination of these two 
numbers represents ( a column number)/(a row number). For example, 03/4 is coded into 00110100 (b8 - b1). The 
eight-bit coding can express 256 (16x 16) positions of codes since one code location can be set thus by an 8-bit code. 

50 a code area of the code table is divided into 4 blocks - CO (00, 01 columns) and C1 (08, 09 columns) are areas for 
reading a control code, GL (02 - 07 columns) and GR(1 0-1 5 columns) are areas for reading a character code. 02/0 
(SP : Space), 07/15 (DEL : Delete), 10/0 and 15/15 are areas for particular codes. Both areas GL(Graphic-set left) and 
GR(Graphic-set right) can read each 94 characters. Namely, using the code table can call up any suitable group from 
a variety of code groups, assuring effective transmission of coded data. 

55 [0019] Control codes are used for transmitting control information such as a display format specifying color, sizes 
and layout of text and graphics to be displayed on a display screen. The display format identifies the display area on 
the screen into which data may be entered, by specifying its reference point and operating (working) positions. The 
reference point is provided for clearly determining the operating position of the display even in case when the display 
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area changes its size. It is usually set at the below left corner of the horizontal display area for horizontally written text 
of standard density or at the top middle point of the vertical display area for vertically written text of standard density. 
The operating position can be freely moved within the display area on the screen according to control codes and 
parameters. 

5 [0020] Character sets comprise a set of Japanese KAN J I characters (like Chinese letters), a set of alphanumeric 
characters, a set of Japanese KATAKANA characters, a set of Japanese HIRAGANA characters. The additional sound 
is a coded music information including sound basic elements (sound pitch, length and intensity) and additional infor- 
mation such as tone, which is transmitted, decoded and reproduced by driving an electronic sound generator. The 
mosaic graphics coding method is similar to the character coding method but is featured by particular facilities to 

io enhance the expression by superposing and separating mosaic elements. 

[0021] A TV broadcasting station mixes text program data on TV video signals by using the mixing device, modulates 
the signals by the modulator and sends it over the air through the antenna. A receiving side receives, by the tuner, the 
TV signals incoming through the antenna and extracts therefrom video and audio signals by the I F demodulating circuit. 
The text data is decoded by the text-broadcast decoder, mixed with relevant video signals and audio signals by the 

15 mixers respectively and then reproduced on the monitor. 

[0022] A conventional text-broadcast receiving device comprises an input control portion, a central processing unit 
(CPU), a character generator (CG) on a read only memory (ROM) and a display control portion, a memory and an 
interface (l/F). 

[0023] A video signal detected by a tuner is inputted into the input control portion which in turn extracts a text- 
20 broadcast program data from the received video signal and performs error correction on the data by using an error 
correction circuit. The error corrected program data with the program number is stored as a unit program in the memory. 
When a user wants reproducing of the recorded program data, he enters the program number by pressing keys on a 
keypad of the adapted television receiver set. The desired program number through the interface l/F is inputted into 
the CPU. The program data corresponding to the program number input is read from the memory under the control of 
25 the CPU. 

[0024] The read-out program data (text and graphics) through the display control portion is outputted in the form of 
image signals (R, G, B, Y). The character generator (CG) on the memory (ROM) stores character fonts for text infor- 
mation and is used for converting character information into pictorial signals. Namely, the character generator is made 
on the read only memory in which sets of dot patterns of Japanese KANJI characters, alphanumeric characters, Jap- 
30 anese KATAKANA characters, Japanese HIRAGANA characters and mosaic graphics are written, and generates dot 
pattern data of characters and graphics corresponding to the decoded data to be displayed. 
[0025] As mentioned above, the text program transmitted from the television broadcasting station is displayed in the 
same presentation mode as specified at the sending side (without making any modification at the receiver side). 
[0026] Processing steps (S) for decoding text-broadcast program data in a conventional text-broadcast decoding 
35 device are as follows: 

[0027] Firstly .Step (S1 ) judges whether a received code is a character code or not. If not, Step (S2) performs process- 
ing with the control code (such as to specify a character size, display color, screen coordinates and other attributes). 
Step (S3) judges whether a page is completed or not. If not, the processing proceeds to Step (S1). 
[0028] When the received code is a character code (at Step S1), Step (S4) processes and displays one character 

40 and proceeds to Step (S3). 

[0029] Japanese Laid-open Patent Publication No. 57-192185 describes a conventional text-broadcast decoding 
device which usually displays text-broadcast information in mode F (a still page on a full screen) and in mode V (a still 
page on a full screen with scrolling up the screen) but allows said text information to be displayed on a part area of a 
display screen when a user operates keys on a keypad. This facility enables a the user to observe an ordinary television 

45 program on the same screen. Namely, a full-screen still image is developed as pixels on an image memory and is read 
therefrom so that it may be displayed in a single horizontal line on a part of the display screen , with horizontal scrolling. 
[0030] Japanese Laid-open Patent Publication No. 59-105788 discloses a conventional text-broadcast decoding 
device which is intended to change a horizontal scroll location to a vertical scroll location to avoid overlapping a hori- 
zontally scrollable text over a character image of a main program on a display screen, thereby assuring the visibility 

so of both character images. Namely, this device is capable of selectively changing the displaying location of text-broadcast 
information on the display screen. 

[0031] Japanese Laid-open Patent Publication No. 1-143580 describes a conventional text-broadcast decoding de- 
vice which is provided with a clock pulse generating circuit, a display control circuit, a memory, a synchro separating 
circuit and a switching circuit in order to realize freely setting a location and a size of character image on a display 
55 screen and which is capable of variably setting an area on a display screen, in which text information is superimposed 
according to a display timing signal and a display addressing signal in synchronism with a synchronizing signal. 
[0032] Japanese Laid-open Patent Publication No. 62-57833 describes a conventional text-broadcast decoding de- 
vice which has a programmable timer that can be adjusted to channel Information, text program information and time 
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information inputted from a program selecting keyboard. The device, therefore, enables a user to easily preset and 
obtain a text-broadcast program at a given time by using the program selecting keyboard. 

[0033] Japanese Laid-open Patent Publication No. 63-185173 discloses a conventional text-broadcast decoding 
device for use in a television receiver set having a horizontally wide-display screen, which is devised to synthesize 

5 subtitles on movie-film-size images if they have subtitles at its top and bottom blanks in order to solve thereby such a 
problem that when the movie-film -size program with subtitles arranged at the top and bottom blank thereof is displayed 
on the display screen, the subtitles may sometime disappear out of the screen. Accordingly, this device is provided 
with a display having a different aspect ratio other than standardized one, a blank detecting circuit, a subtitle detecting 
circuit and a subtitle synthesizing circuit and which detects subtitles on the top and bottom blanks of a movie-film-size 

10 image and newly synthesizes the subtitles on the image. 

[0034] Japanese Laid-open Patent Publication No. 2-305190 describes a conventional text-broadcast decoding de- 
vice which is intended to process subtitle data of a movie-film sort with subtitles added during blanking intervals in 
such a way that the image and subtitles may be displayed within the display screen. 

[0035] Japanese Laid-open Patent Publication No. 3-127565 describes a conventional text-broadcast decoding de- 
15 vice which is intended to obtain easily readable subtitles on an image enlarged to full size of the display screen on 
such conditions that the original image is narrow and subtitles above or below the image must be synthesized on a 
suitable location, minimizing an effect of the original image signal. To realize the above-mentioned purpose, the device 
compares data delayed in a field memory with a previously specified value, obtains a differential signal output and 
changes the original image signal and the subtitle portion of the delayed image signal by the differential signal output. 
20 When a value to which the delayed data is compared is preset as near as the black level, a comparing signal may 
have larger width and may extract a wider area from the original signal. Furthermore, every character of the subtitle 
may have rounded front and rear edges by the effect of the restricted area. The resultant effect makes the synthesized 
subtitles be preferably modified and be easy to read. 

[0036] Similar to the aforementioned text broadcasting systems, currently working teletext systems send out teletext 
25 data in the form of a packet of data having a unit length superimposed upon a television signal in a specified horizontal 
scanning interval during a vertical blanking period. The teletext data contains not only teletext information but also 
graphic information. Therefore, the teletext data is hereinafter referred to as page data. 

[0037] Current teletext systems are described in detail for example in a well known reference material "WORLD 
SYSTEM TELETEXT AND DATA BROADCASTING SYSTEM {Department of Trade and Industry Kingsgate House, 
30 December 1987). On the basis of this reference, teletext systems for which the present invention was made and to 
which subject matters of the present invention relate will be described below. 

[0038] The teletext is a broadcast information service in which visual information consisting of text and graphics is 
coded in the form of digital signals which are then sent out as part of television broadcast signal and are captured, 
decoded and displayed by a television receiver set. The teletext signals containing the visual information are transmitted 
35 as superimposed upon the vertical blanking period of an ordinary television video signal, which will not appear on the 
screen of a television receiver set. 
[0039] The teletext has the following features: 

(1 ) Every program is repeatedly broadcast and, therefore, a user can look any desired page at any time he desires. 
40 (2) In view of time required for transmitting 1 page of text and repeating frequency, it is possible to send a number 

of programs by one television video frequency and, therefore, a user can select desired one of many programs 
with a short waiting time. 

(3) It is possible to record (by hard copy) a content of text displayed on a screen by using a printer attached to an 
adapted teletext television receiver set. 

45 

[0040] The teletext uses a code transmission method that transmits information as coded signals. The code trans- 
mission method has a high transmission rate per page but requires a character generator. 
[0041] The basic construction of the teletext system is as follows: 

[0042] The sending side prepares teletext page each consisting of various kinds of characters and graphics by using 
50 teletext page production equipment and converts characters and specific mosaics into coded data according to a preset 
standard. The coded data is provided with additional control codes representing, e.g., page number, subpage number 
and display mode to form a page of teletext data. A number of prepared teletext pages are stored in a large capacity 
memory wherefrom they are then read out one by one in a specified transmission order and transferred to a teletext 
page sending equipment whereby each teletext page is completed with a synchronizing code and an error correction 
55 code and the coded teletext signals are assigned to data packets. The packets are then transferred to a multiplexing 
device wherein each data-packet is superimposed upon specified horizontal lines in a television transmission signal 
during vertical blanking period. 

[0043] At the receiver side, the teletext pages transmitted from the sending side are received by either an adapted 
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television receiver set containing a teletext decoder or an ordinary television receiver set provided with a teletext adapt- 
er. The decoder extracts the teletext pages designated by a keypad (keyboard) from a demodulated video-signal, 
decodes text signals of the page and generates dot-pattern data of the text corresponding to the codes by controlling 
a character generator. The dot-pattern character data for one page is stored in a page memory from which it is repeat- 
s edly read out every 1/50 second. The read-out dot-pattern data is fed to an image receiving tube and displayed as a 
page of the text on a display screen thereof. 

[0044] Teletext pages are classified into three kinds - an independent page that has no relation to the content of a 
coincident television program, a complementary page that completes the content of a current television program and 
superimposable page that is an insert of subtitle in a coincident television picture. Examples of the independent pages 
10 are general pages of livelihood information, various kinds of news and guidance information, and a page of a full still 
image presentation and news flash page superimposed on a television picture. The complementary examples are 
pages containing, e.g., answers to quizzes, commentary text on television programs and may be of one-line horizontal 
scroll display. The examples of subtitle page are dialogues in teleplays and telefilms, subtitles and words in short 
musical programs. 

15 [0045] A teletext page may be presented in two forms - "uncollected" form in which elements of a page are sequentially 
displayed (without being previously stored) even from the middle thereof and "collected" form in which elements of a 
page are first stored and, then, are collectively displayed at a time. 

[0046] A teletext page may be displayed in two kinds of presentation modes: sole mode in which the teletext page 
appears on the full screen of a television receiver set and superimposing mode in which the teletext program is super- 
20 imposed on a current television picture on the screen. Furthermore, each teletext page may be displayed in any of 
three display modes: 

(1) full-page still display mode wherein a still image of text and graphics is displayed in display area on the screen 
of a television receiver set; 

25 (2) superimposed still display mode wherein a still image of text and graphics is superimposed on a part of a current 

television picture on the display screen; 

(3)subtitle display mode wherein a still image of the text and graphics is superimposed on a television program to 
which the text directly concerns. 

30 [0047] The teletext is one kind of data transmission service system whereby any information consisting of text and 
graphics to be supplied is coded, divided into blocks of suitable length and transmitted as superimposed on horizontal 
lines in a television video-signal during the vertical blanking period. 

[0048] The data line consists of 45 bytes: leading 2 bytes are a synchronizing clock (Clock run-in), 1 byte is a syn- 
chronizing byte (Framing Code) and 42 bytes are a data packet (transmission unit of a character signal superimposed 

35 upon one horizontal blanking period H). First two bytes of a data packet represent a magazine number (the hundreds 
digit of a page number) and a row address respectively. These 2 bytes are protected by a hamming code (8,4). In other 
40 bytes, odd parity is set at the highest significant bit. Eight (8) bytes of a page header ROW0 are protected by a 
hamming code (8,4). These 8 bytes contain the units digit and tens digit of a page number, units, tens, hundreds and 
thousands digits of a subpage number and control bits C4 to C1 4. Remaining 32 bytes of the page header are allocated 

40 to characters and graphics to be presented in the first row. 

[0049] ROW1 to ROW23 are called "text data" consisting of each 40 characters in a row. One (1 ) page consists of 
a page header and text data. ROW24 to Row31 for extension of packets are used for transmission of auxiliary data. 
[0050] In the teletext, the eight-bit coding system, which is used for data exchange in data communications and 
computer systems, is adopted as the basic coding system for coding information consisting of text and graphics to be 

45 transmitted. Standard alphabetic characters are expressed each by 1 byte (7 bit + Parity bit). In a standard alphanumeric 
character set, numbers 0 - 7 by 3 high-order bits (b6 - b4) represent column numbers and numbers 0 - 15 by 4 low- 
order bits (b3 - bO) represent row numbers. A combination of two bits represents a column number/row number. For 
example, 3/4 is coded into 0110100 (b6 - bO). One code location can be set by a combination of seven bits. Accordingly, 
128 (8 x 1 6) code positions can be expressed. Codes 0/0 - 0/15 and 1/0 - 1/15 are areas for control codes representing 

so attributes, e.g., character color and size. 

[0051] A Japanese KANJl character is expressed by 2-byte data, 1-byte data, using a code table of eight-bit codes. 
In an eight-bit code, numbers 0 - 15 described by 4 high order bits b8 - b5 represent column numbers and numbers 0 
- 15 described by 4 low order bits b4 - b1 represent row numbers and a combination of these two numbers represents 
(a column number)/(a row number). For example, 03/4 is coded into 00110100 (b8 - b1). The eight-bit coding can 

55 express 256 (16 x 16) positions of codes since one code location can be set by an 8-bit code. The code table divides 
a code area into 4 blocks - CO (00, 01 columns) and C1 (08, 09 columns) are areas for reading a control code, GL (02 
- 07 columns) and GR(10-15 rows) are areas for reading a character code. 02/0 (SP), 07/15 (DEL), 10/0 and 15/15 
are areas for particular codes. Both areas GL and GR can read each 94 characters. Namely, using the code table can 
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call up any suitable set from a variety of code sets, assuring effective transmission of coded data. 

[0052] Control codes are used for transmitting control information such as a display format specifying color, sizes 

and layout of text and graphics to be displayed on a display screen. 

[0053] Character sets comprise a set of Japanese KAN J I characters, a set of alphanumeric characters, a set of 
s Japanese KATAKANA characters, a set of Japanese HI RAG AN A characters. The mosaic graphics coding method is 
similar to the character coding method but is featured by particular facilities to enhance the expression by superposing 
and separating mosaic elements. 

[0054] A conventional receiving device used in the above-described teletext system is similar to the conventional 
text-broadcast receiving device. 

10 [0055] As mentioned already in the conventional text-broadcasting station, a TV broadcasting station mixes teletext 
page data on TV video signals by using a mixing device, modulates the signals by a modulator and sends it over the 
air through an antenna. A receiving side receives by a tuner the TV signals incoming through an antenna and extracts 
therefrom teletext image signals by an IF demodulating circuit. The teletext data is decoded by the teletext decoder 
and mixed with relevant image signal and sound signal by a mixer, then the teletext page is reproduced on a display 

15 screen of the monitor. 

[0056] A conventional teletext receiving device is described as follows: 

[0057] A video signal detected by a tuner is inputted into an input control portion which in turn extracts a teletext 
page data from the received video signal and performs error correction on the data by using an error correction circuit. 
The error corrected page data with a page number is stored as a unit page in a memory. When a user wants reproducing 
2Q the recorded page data, he enters the page number by pressing keys on a keypad of the adapted television receiver 
set. The designated page number through an interface is inputted into the CPU. The page data corresponding to the 
inputted page number is read from the memory under the control of the CPU. 

[0058] When the read-out page data consists of text and graphics, the data through a display control portion is 
outputted in the form of image signals (R, G, B, Y). A character generator (CG) on a read-only memory (ROM) stores 

25 character fonts for teletext information and is used for converting character information into pictorial signals. Namely, 
the character generator is made on the read only memory in which sets of dot patterns of Japanese KAN J I characters, 
alphanumeric characters, Japanese KATAKANA characters, Japanese HI RAG AN A characters and mosaic graphics 
are written, and generates dot-pattern data of characters and graphics according to the decoded data to be displayed. 
As mentioned above, the teletext page transmitted from the television broadcasting station is displayed as it is in a 

30 given presentation mode. 

[0059] Processing steps (S) for decoding teletext page data in a conventional teletext decoding device are as follows: 
[0060] Step (S1 ) firstly judges whether a received code is a character code or not. If not, Step (S2) performs process- 
ing with the control code (such as to specify a character size, display color, screen coordinates and other attributes). 
Step (S3) judges whether a page is completed or not. If not, the processing returns to Step (S1). When the received 

35 code is a character code (at Step S1 ), Step (S4) processes and displays one character and then the operation proceeds 
to Step (S3). 

[0061] Japanese Laid-open Patent Publication No. 60-134685 describes a conventional teletext decoding device 
which decodes teletext information containing binary coded control data and presentable information to be displayed 
on a display screen and which comprises a common storage for binary coded data; extracting means for extracting 

40 from a teletext signal previously selected data to be stored in the storage; processing means for processing the selected 
and stored data, generating the processed data to be stored in the storage; a display processor for displaying the 
presentable information on a display screen according to the processed and stored data; switching means for selectively 
interconnecting the extracting means, the processing means and the display processor to the common storage; and 
timing means for controlling the switching means so as to connect the extracting means, the processing means and 

45 the display processor to the common storage for respective time intervals within the specified time interval sequences. 
[0062] Japanese Laid-open Patent Publication No. 62-136185 discloses a conventional teletext decoding device 
which is intended to receive, store and process teletext information transmitted as digital coded data containing a 
plurality of different pages identified by separate page numbers. 

[0063] Japanese Laid-open Patent Publication No. 63-155887 describes a conventional teletext decoding device 
so which is intended to receive, store and process teletext Information transmitted as digital coded data containing a 
plurality of different pages identified by respective page numbers. The teletext information is transmitted as a television 
signal in a television line wherein there is no ordinary television video signal representing television video information. 
This television line is defined as data line. 

[0064] Japanese Laid-open Patent Publication No. 1 -251972 describes a conventional teletext decoder arrangement 
55 which is intended to receive, store and process teletext information transmitted as digital coded data that includes a 
plurality of different pages identified by respective page numbers. The teletext information is transmitted as a television 
signal in a television line wherein no ordinary television video signal representing television video information exists. 
[0065] Japanese Laid-open Patent Publication No. 2-26189 discloses a conventional teletext decoding device for 
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decoding teletext information consisting of a number of different pages that are identified by respective page numbers 
and consist each of a number of data packets. This decoder is provided with processing means, page selecting means 
for identifying pages by page numbers, detecting means for detecting a selectable page when receiving it and at least 
one page memory for storing data packets of the selected page, said memory having a number of memory rows for 

s holding data packets corresponding to the selected page. 

[0066] Text broadcast programs are displayed mainly in screen mode, i.e., a still-image (page) is displayed full on 
the screen of a display device. Namely, a still image occupies a full screen of a television receiver set and, therefore, 
makes it impossible to enjoy an ordinary television program at a time on the display screen. Programs can be prepared 
by using the superimposing technique, for example, a horizontally scrollable text or subtitle may be superimposed on 

10 a television picture on the display screen. Such programs, however, are not so much applied. Means for superimposing 
a full-screen still-image program can also be applied but may impair the visibility of both text and television picture 
because the former overlaps the latter. A full-screen still-image may be compressed in its vertical and horizontal di- 
rections to form a small frame in a television picture on a display screen. This method, however, causes that reduced 
in size text is difficult to read. Consequently, it is very difficult to obtain information from a text broadcasting program 

is while viewing an ordinary television program on the screen of a television receiver set. 

[0067] The method disclosed in Japanese Laid-Open Patent Publication No. 57-192185 generates characters by 
developing received pattern data on an image memory but may encounter with such a problem that character may be 
deformed in its shape or displaced from the given position in the process of development of the pattern data if the latter 
has been ill received. Distortion or dislocation of characters does not present a fatal defect when the entire pattern 

20 data developed on the image memory is presented. However, when one line of image is taken out from the image 
memory to display it in single-line horizontal scroll mode on the monitor screen, a break of character part may occur 
depending on the pattern image developing condition, causing a considerable impairment of character presentation. 
[0068] When a still text program is viewed on a wide-aspect monitor, a part of received program may disappear or 
get out of a display frame or a subtitle moves and overlies a text display area or a telop depending on a screen mode 

25 of the monitor. 

[0069] The method disclosed in Japanese Laid-Open Patent Publication No. 59-105788 requires a user to select a 
location for single-line horizontal scrolling display. If the user does nothing, the scrollable image may overlay on a 
television image. 

[0070] Teletext pages are displayed mainly in screen mode, i.e., a still-image (page) is displayed full over the screen 
30 of a display device. Namely, a still image occupies a full screen of a television receiver set, prohibiting user to enjoy 
an ordinary television program at the same time on the display screen. News flash pages and subtitle pages can be 
superimposed on a television picture on the television receiver set, but such pages are not so much applied. Means 
for superimposing a page of still image can be applied but may impair the visibility of both text and television picture 
because the former overlies on the latter. A still-image page may be compressed in its vertical and horizontal directions 
35 to form a small page in a television image on display screen. This method, however, causes the reduced size text to 
be difficult to read. Consequently, it is very difficult to obtain information from a text broadcasting program while viewing 
an ordinary television program on the display screen. 

[0071] When a still-image page is viewed on a wide-aspect monitor, a part of received page may disappear or get 
out or a display frame of a subtitle moves and overlaps a text display area or a telop depending on a screen mode of 
40 the monitor. 

[0072] JP 04 373284A discloses a teletext decoder which stores character data in a memory card. A CPU including 
a ROM and a RAM expands the character data and stores it ready for later reproduction. Scrolling of teletext data is 
known from, for example EP-A-0 497 235; Masami Harigai et al: 'LSI CHIP SET FOR CLOSED CAPTION DECODER 
SYSTEM' IEEE TRANSACTIONS ON CONSUMER ELECTRONICS, vol. 37, no. 3, 1 Augus 1991 , pages 449-454 and 
45 Tarrant D R: 'A NEW TELETEXT DECODER WITH ADVANCED OSD FEATURES FOR WIDE SCREEN TV' IEEE 
TRANSACTIONS ON CONSUM ER ELECTRONICS, vol. 39, no. 3, 1 August 1 993, pages 1 66-1 74. The latter document 
discloses the need for data conversion from acquired format to a different format for use by a display generator. 

SUMMARY OF THE INVENTION 

50 

[0073] In view of foregoing, it is an aim of the present invention to provide a text-broadcast decoding device which 
is capable of converting a full-still-image into a scrollable image, thereby assuring the acquisition of text-broadcast 
information and teletext information while viewing a television picture on the screen of a television receiver set, the 
teletext information being displayed with minimum interference with visibility of the television picture. 
55 [0074] According to the present invention there is provided a text-broadcast decoding device for use in a television 
receiver for receiving and decoding broadcast information including text-broadcast data, said broadcast information 
being superimposed upon unused lines in an ordinary television video signal transmitted during a vertical blanking 
period, the device including a memory for storing the text-broadcast data as character data for one or more programs 
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of full-screen still image display, characterized by means operable in a text scrolling mode of the device for generating 
an image presentation and conversion table from character data read out of the memory, said table storing the text- 
broadcast data in information units, each of at least a character size of the text, a scrolling display control portion for 
controlling the display and scrolling of a sequence of the character images using said information units of the text- 

s broadcast data as stored in and sequentially read out from the image presentation and conversion table, the text- 
broadcast character data including control data for each character representing the character's presentation coordi- 
nates and display features, a signal detecting portion for detecting signals of average brightness and peak brightness 
of a specified area on a television image, and an adaptive reproduction scrolling display control portion for displacing, 
on the basis of the detected brightness, an area for presenting a scrolled text-broadcast program to an optimal location 

10 where the presented program can be easily read and does not affect the television picture. 

[0075] In an embodiment, the scrolling display control portion includes a coordinate-to-address converter for con- 
verting said presentation coordinates represented by the control data of the character data in the text-broadcast infor- 
mation into addresses of the image presentation and conversion table and the table generating means is arranged to 
prepare the image presentation and conversion table according to the addresses obtained by the coordinate-to-address 

15 converter. 

[0076] In an embodiment, information to be scrollably displayed by the scrolling display control portion is a super- 
imposable text. 

[0077] In an embodiment, the image presentation and conversion table contains in each said information unit a 
character code and character data representing a character size, a color code representing a display color, and an 

20 attribute code representing an attribute, e.g., for ornamental character processing. 

[0078] In an embodiment, the device includes a display mode discriminating portion for discriminating a screen mode 
involving displaying a text-broadcast program on a wide-aspect screen of a monitor, and an adaptive reproduction 
display control portion for automatically selecting an optimal location for displaying the text-broadcast program on a 
display screen according to the display mode discriminated by the display discriminating portion. 

25 [0079] In an embodiment, the device includes a subtitle position detecting portion for detecting a displaceable subtitle 
location, and an adaptive reproduction display control portion operable when a text-broadcast program is superimposed 
on a television picture having a movable subtitle and the subtitle position detected by the subtitle position detecting 
portion overlaps the scroll displaying area of the text-broadcast information to displace said displaying area of the text- 
broadcast information to an optimal location apart from the subtitle. 

30 [0080] In an embodiment, the device is arranged so that when a page of a full-screen still-image program transmitted 
from a television broadcasting station is to be converted into a scrollable image for display said page is also displayed 
as a reduced-size still-image insert in a display for several seconds. 

[0081 ] In an embodiment, the table generating means is arranged to prepare the image presentation and conversion 
table for one page of text-broadcast data and the scrolling display control portion reads out the characters one by one 
35 from the beginning of the table and sequentially displays and scrolls them on a display screen. 

[0082] In an embodiment, in case of displaying a horizontally scrollable single line of characters on a display screen, 
the scrolling display control portion first determines a reference character and then arranges all other characters in a 
line relative to the reference character. 

[0083] In an embodiment, the device includes a timer for performing an interrupt to cause a previously designated 
40 and preset text-broadcasting program or a page to be displayed at a preset time interval or to update the program or 
page at a preset time interval. 

[0084] In an embodiment, the memory is operable for storing the decoded text-broadcast data of each program 
together with a program number, and in that the device includes a central processing unit for reading the text-broadcast 
data from the memory by the program number and a signal detecting portion for converting an image signal portion of 

45 the ordinary television video signal into a digital signal, generating a scroll-displaying area on a display screen, detecting 
a peak intensity level and an average intensity level of said image in said area, comparing the image intensity levels, 
superimposing the text-broadcast program on the image and transferring the obtained data into the central processing 
unit which in turn determines a displaying area on the basis of the data received from the signal detecting portion to 
prevent the text-broadcast program image from overlapping any character in the television picture on the display screen . 

so [0085] In an embodiment, the signal detecting portion referred to in the preceding paragraph includes an A-D con- 
verter for converting an image signal into a digital signal, a timing pulse generating circuit for generating a synchronizing 
signal for creating a scroll-displaying area on a display screen, a peak detecting circuit for detecting peak levels of the 
image in two areas at the same time according to the synchronizing signal, an average level detecting circuit for de- 
tecting average levels of the image in two areas at the same time and a comparator circuit for comparing the signal 

55 levels from the peak detecting circuit and a comparator circuit for comparing the signal levels from the average detecting 
circuit. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0086] Figure 1 shows hierarchical structure of character signals in a conventional hybrid type text-broadcast system. 

[0087] Figure 2 shows a code table of 8-bit codes in a conventional hybrid type text-broadcast system. 

5 [0088] Figure 3 shows code sets usable by using the code table of Fig. 2. 

[0089] Figures 4A and 4B are construction views for explaining a conventional text-broadcasting system and a tele- 
text receiving system. 

[0090] Figure 5 is a construction view of a conventional text-broadcast and teletext receiver set. 

[0091] Figure 6 is a flow chart of conventional decoding processing. 

10 [0092] Figure 7 is illustrative of conventional transmission line and data line. 

[0093] Figures 8A and 8B are general construction views of a conventional data line. 

[0094] Figure 9A shows a part (1 ) of the data line of Figs. 8A and 8B. 

[0095] Figure 9B shows a part (2) of the data line of Figs. 8A and 8B. 

[0096] Figure 1 0 is illustrative of a conventional table of codes representing standard alphabetic characters. 

15 [0097] Figure 11 is a construction view of a conventional teletext receiving system. 

[0098] Figure 12 is a construction view for explaining a text-broadcast decoding device according to the present 
invention. 

[0099] Figure 13 is a functional block diagram (1) of a central processing unit (CPU) shown in Fig. 12. 

[0100] Figure 14 is a functional block diagram (2) of a central processing unit (CPU) shown in Fig. 12. 

20 [0101] Figures 1 5A, 1 5B and 15C are views for explaining a coordinate-to-address conversion method according to 
the present invention. 

[01 02] Figure 1 6 is a view for explaining a coordinate-to-address conversion method according to the present inven- 
tion. 

[0103] Figures 17A, 17B and 17C are construction views of a signal detecting portion shown in Fig. 12. 

25 [0104] Figures 18A, 18B, 18C and 18D are views for explaining display form according to the present invention. 

[0105] Figure 1 9 is a flow chart of decoding processing according to the present invention. 

[0106] Figure 20 is illustrative of a remote control transmitter according to the present invention. 

[0107] Figure 21 is illustrative of an area for displaying text-broadcast information according to the present invention. 

[0108] Figure 22 is illustrative of a presentable image conversion table according to the present invention. 

30 [0109] Figure 23 shows an example of display image layout according to the present invention. 

[0110] Figure 24 is a flow chart of decoding processing according to the present invention. 

[01 1 1] Figures 25A, 25B, 25C and 25D show examples of display screen modes according to the present invention. 

[0112] Figure 26 shows an example of a small screen image according to the present invention. 

[01 13] Figure 27 is a flow chart of decoding processing according to the present invention. 

35 [01 14] Figure 28 is a flow chart of processing for display mode judgment according to the present invention. 

[0115] Figure 29 is a functional block diagram (1) of a central processing unit (CPU) shown in Fig. 12. 

[0116] Figure 30 is a functional block diagram (2) of a central processing unit (CPU) shown in Fig. 12. 

[01 17] Figures 31 A, 31 B and 31 C are views for explaining a coordinate-to-address conversion method according to 

the present invention. 

40 [01 1 8] Figure 32 is a view for explaining a coordinate-to-address conversion method according to the present inven- 
tion. 

[01 19] Figure 33 is illustrative of an area for displaying teletext information according to the present invention. 

[0120] Figure 34 shows an example of display imagelayout according to the present invention. 

[0121] Figure 35 is a flow chart of processing for display mode judgment according to the present invention. 



45 



PREFERED EMBODIMENT OF THE INVENTION 



[0122] Figure 1 is illustrative of a hierarchical structure of hybrid type character-signals, which will be described 
bellow: 

so [0123] In the hierarchy, the first layer relates to a transmission channel, the second layer relates to a data line con- 
sisting of data packets, the third layer relates to a data packet, the fourth layer relates to a data group consisting of 
one or more data blocks of transmitted information. A text program is composed of one or more data groups. Each 
data group is composed of a data-group header and succeeding thereto data header, data unit, an error detection code 
by cyclic redundancy check (CRC) and start and end codes defining an error detection coding area. 

55 [0124] The fifth order relates to a text program data which is composed of one or more pages, each consisting of 
text, graphics and additional sound. The text program data includes common program control data in the head position 
and subsequent page data of successive pages. Each page may contain not only image information data but added 
information data. The program control data consists of a program data header and a data unit. 
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[0125] In the text broadcasting system, the eight-bit coding system adopted for data exchange in data communica- 
tions and computer system is also used as the basic coding system for coding transmittable information consisting of 
text and graphics. 

[0126] Figure 2 shows a code table of eight-bit codes. In an eight-bit code, a number (0-15) described by 4 high 
s order bits (b8 - b5) represents a column number and a number (0-15) described by 4 low order bits (b4 - b1) represents 
a row number and a combination of these two numbers represents (a column number)/(a row number). For example, 
03/4 is coded into 00110100 (b8 - b1). The eight-bit coding can express 256 (16 x 16) positions of codes since one 
code location can be set thus by an 8-bit code. A code area of the code table is divided into 4 blocks - CO (00, 01 
column) and C1 (08, 09 columns) are areas for reading a control code, GL (02 - 07 columns) and GR(1 0-1 5 columns) 
10 are areas for reading a character code. 02/0 (SP), 07/15 (DEL), 10/0 and 15/15 are areas for particular codes. Both 
areas GL and GR can read each 94 characters. Namely, using the code table can call up any suitable group from a 
variety of code groups shown in Fig. 3, assuring effective transmission of coded data. 

[0127] Control codes are used for transmitting control information such as a display format specifying color, sizes 
and layout of text and graphics to be displayed on a display screen. The display format identifies the display area on 

15 the screen into which data may be entered, by specifying its reference point and operating (working) positions. The 
reference point is provided for clearly determining the operating position of the display even in case when the display 
area changes its size. It is usually set at the below left comer of the horizontal display area for horizontally written text 
of standard density or at the top middle point of the vertical display area for vertically written text of standard density. 
The operating position can be freely moved within the display area on the screen according to control codes and 

20 parameters. 

[0128] Character sets comprise a set of Japanese KANJI characters, a set of alphanumeric characters, a set of 
Japanese KATAKANA characters, a set of Japanese HIRAGANA characters. The additional sound is a coded music 
information including sound basic elements (sound pitch, length and intensity) and additional information such as tone, 
which is transmitted, decoded and reproduced by driving an electronic sound generator. The mosaic graphics coding 
25 method is similar to the character coding method but is featured by particular facilities to enhance the expression by 
superimposing and separating mosaic elements. 

[0129] Figures 4A and 4B are construction views of a conventional transmitting and receiving devices used in text 
broadcasting systems. Fig. 4A is illustrative of a transmitting device and Fig, 4B is illustrative of a receiving device. 
There is shown a mixing device (MIX) 61, a RF modulator 62, a transmitting antenna 63, a receiving antenna 64, a 

30 tuner 65, an IF demodulator 66, a text-broadcast (teletext) decoder 67, a mixing device (MIX) 68 and a monitor 69. 
[0130] As shown in Fig. 4A, a TV broadcasting station mixes text program data on TV video signals by using the 
mixing device 61 , modulates the signals by the demodulator 62 and sends it over the air through the antenna 63. As 
shown in Fig. 4B, a receiving side receives, by the tuner 65, the TV signals incoming through the antenna 64 and 
extracts therefrom video and audio signals by the IF demodulating circuit 66. The text data is decoded by the text- 

35 broadcast decoder 67, mixed with relevant video signals and audio signals by the mixer 68 respectively and then 
reproduced on the monitor 69. 

[0131] Figure 5 is a construction view of a conventional text-broadcast receiving device which comprises an input 
control portion 81 , a central processing unit (CPU) 82, a character generator (CG) on a read only memory (ROM) 83 , 
a display control portion 84, a memory 85 and an interface (l/F) 86, 

40 [0132] A video signal detected by a tuner (not shown) is inputted into the input control portion 81 which in turn extracts 
a text-broadcast program data from the received video signal and performs error correction on the data by using an 
error correction circuit. The error corrected program data with the program number is stored as a unit program in the 
memory 85. When a user wants reproducing of the recorded program data, he enters the program number by pressing 
keys on a keypad of the adapted television receiver set. The desired program number through the interface l/F 86 is 

45 inputted into the CPU 82. The program data corresponding to the program number input is read from the memory 85 
under the control of the CPU 82. 

[0133] The read-out program data (text and graphics) through the display control portion 84 is outputted in the form 
of image signals (R, G, B, Y). The character generator (CG) on the memory (ROM) 83 stores character fonts for text 
information and is used for converting character information into pictorial signals. Namely, the character generator 83 

50 is made on the read only memory in wh ich sets of dot patterns of Japanese KANJI characters, alphanumeric characters, 
Japanese KATAKANA characters, Japanese HIRAGANA characters and mosaic graphics are written, and generates 
dot pattern data of characters and graphics corresponding to the decoded data to be displayed. 
[01 34] As mentioned above, the text program transmitted from the television broadcasting station is displayed in the 
same presentation mode as specified at the sending side (without making any modification at the receiver side). 

55 [01 35] Figure 6 is a flow chart of processing for decoding text-broadcast program data in a conventional text-broad- 
cast decoding device. The decoding steps (S) are as follows: 
[0136] Firstly, Step S1 judges whether a received code is a character code or not. 

[0137] If not, Step S2 performs processing with the control code (such as to specify a character size, display color, 
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screen coordinates and other attributes). 

[0138] Step S3 judges whether a page is completed or not. If not, the processing proceeds to Step S1 . 

[01 39] When the received code is a character code (at Step S1 ), Step S4 processes and displays one character and 

proceeds to Step S3. 

5 [01 40] Figure 7 is illustrative of a data transmission channel and a data line consisting of data packets. The structure 
of the data line is shown in Figs. 8 (Figs. 8A, 8B) and Fig. 9 (Figs. 9A, 9B). Fig. 8 is a general view of the data line. 
Fig. 9 is enlarged fragments of Fig. 8. 

[0141] The data line consists of 45 bytes: leading 2 bytes are a synchronizing clock (Clock run-in), 1 byte is a syn- 
chronizing byte (Framing Code) and 42 bytes are a data packet (transmission unit of a character signal superimposed 

10 upon one horizontal blanking period H). First two bytes of a data packet represent a magazine number (the hundreds 
digit of a page number) and a row address respectively. These 2 bytes are protected by a hamming code (8,4). In other 
40 bytes, odd parity is set at the highest significant bit. Eight (8) bytes of a page header ROW0 are protected by a 
hamming code (8,4). These 8 bytes contain the units digit and tens digit of a page number, units, tens, hundreds and 
thousands digits of a subpage number and control bits C4 to C1 4. Remaining 32 bytes of the page header are allocated 

15 to characters and graphics to be presented in the first row. 

[0142] ROW1 to ROW23 are called "text data" consisting of each 40 characters in a row. One (1) page consists of 
a page header and text data. ROW24 to ROW31 for extension of packets are used for transmission of auxiliary data. 
[0143] In the teletext, the eight-bit coding system, which is used for data exchange in data communications and 
computer systems, is adopted as the basic coding system for coding information consisting of text and graphics to be 

20 transmitted. Standard alphabetic characters are expressed each by 1 byte (7 bit + Parity bit). 

[0144] Figure 10 shows standard alphanumeric character set. Numbers 0 - 7 by 3 high-order bits (b6 - b4) represent 
column numbers and numbers 0 - 15 by 4 low-order bits (b3 - bO) represent row numbers. A combination of two bits 
represents (a column number)/(a row number). For example, 3/4 is coded into 0110100 (b6 - bO). One code location 
can be set by a combination of seven bits. Accordingly, 128 (8 x 16) code positions can be expressed. Codes 0/0 - 

25 o/15 and 1/0 - 1/15 are areas for control codes representing attributes, e.g., character color and size. 

[0145] A Japanese KANJI character is expressed by 2-byte data, 1-byte data of which is shown in Fig. 2. 
[0146] Figure 2 shows a code table of eight-bit codes. In an eight-bit code, numbers 0-15 described by 4 high order 
bits b8 - b5 represent column numbers and numbers 0-15 described by 4 low order bits b4 - b1 represent row numbers 
and a combination of these two numbers represents (a column number)/(a row number). For example, 03/4 is coded 

30 into 00110100 (b8 - b1). The eight-bit coding can express 256 (16 x 16) positions of codes since one code location 
can be set by an 8-bit code. The code table divides a code area into 4 blocks - CO (00, 01 columns) and C1 (08, 09 
columns) are areas for reading a control code, GL (02 - 07 columns) and GR(10-15 columns) are areas for reading a 
character code. 02/0 (SP), 07/15 (DEL), 10/0 and 15/15 are areas for particular codes. Both areas GL and GR can 
read each 94 characters. Namely, using the code table can call up any suitable set from a variety of code sets shown 

35 in Fig. 3, assuring effective transmission of coded data. 

[0147] Control codes are used for transmitting control information such as a display format specifying color, sizes 
and layout of text and graphics to be displayed on a display screen. 

[0148] Character sets comprise a set of Japanese KANJI characters, a set of alphanumeric characters, a set of 
Japanese KATAKANA characters, a set of Japanese HIRAGANA characters. The mosaic graphics coding method is 
40 similarto the character coding method but is featured by particularfacilities to enhance the expression by superimposing 
and separating mosaic elements. 

[01 49] Figure 1 1 is a construction view of a conventional receiving device used in the above-described teletext sys- 
tem. The transmitting device is the same as that shown in Fig. 4A. In Fig. 11 , numeral 70 designates a teletext decoder 
and others similar in function to those of Fig. 4B are given like reference numerals. 

45 [01 50] As shown in Fig. 4A, a TV broadcasting station mixes teletext page data on TV video signals by using a mixing 
device 61 , modulates the signals by a demodulator 62 and sends it over the air through an antenna 63. As shown in 
Fig. 11 , a receiving side receives by a tuner 65 the TV signals incoming through an antenna 64 and extracts therefrom 
teletext image signals by an IF demodulating circuit 66. The teletext data is decoded by the teletext decoder 70 and 
mixed with relevant image signal and sound signal by a mixer 68, then the teletext page is reproduced on a display 

so screen of the monitor 69. 

[0151] Referring Fig. 5, a conventional teletext receiving device is described as follows: 

[01 52] A video signal detected by a tuner (not shown) is inputted into an input control portion 81 which in turn extracts 
a teletext page data from the received video signal and performs error correction on the data by using an error correction 
circuit. The error corrected page data with a page number is stored as a unit page in a memory 85. When a user wants 
55 reproducing the recorded page data, he enters the page number by pressing keys on a keypad of the adapted television 
receiver set. The designated page number through an interface 86 is inputted into the CPU 82. The page data corre- 
sponding to the inputted page number is read from the memory 85 under the control of the CPU 82. 
[0153] When the read-out page data consists of text and graphics, the data through a display control portion 84 is 
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outputted in the form of image signals (R, G, B, Y). A character generator (CG) on a read-only memory (ROM) 83 
stores character fonts for teletext information and is used for converting character information into pictorial signals. 
Namely, the character generator 83 is made on the read only memory in which sets of dot patterns of Japanese KAN J I 
characters, alphanumeric characters, Japanese KATAKANA characters, Japanese HI RAGAN A characters and mosaic 
5 graphics are written, and generates dot-pattern data of characters and graphics according to the decoded data to be 
displayed. As mentioned above, the teletext page transmitted from the television broadcasting station is displayed as 
it is in a given presentation mode. 

[01 54] Figure 6 is a flow chart of processing for decoding teletext page data in a conventional teletext decoding device. 
[01 55] The decoding steps (S) are as follows: 
w [01 56] Step S1 first judges whether a received code is a character code or not. 

[0157] If not, Step S2 performs processing with the control code (such as to specify a character size, display color, 
screen coordinates and other attributes). 

[0158] Step S3 judges whether a page is completed or not. If not, the processing returns to Step S1 . 
[01 59] When the received code is a character code (at Step S1 ), Step S4 processes and displays one character and 
15 then the operation proceeds to Step S3. 

[0160] Referring now to the accompanying drawings, preferred embodiments of the present invention will be be 
described in detail. 

[01 61 ] Figure 1 2 is a construction view for explaining a broadcast information decoding device embodying the present 
invention, which comprises an input control portion 1, a central processing unit (CPU) 2, a decoding control portion 
20 2a, a character-generating read-only memory (CG-ROM) 3, a timer 4, a signal detecting portion 5, a display control 
portion 6, a memory 7 and an interface (l/F) 8. 

[01 62] A video signal detected by a tuner (not shown) is inputted into the input control portion 1 which in turn extracts 
a text-broadcast program data from the received video signal and performs error correction on the data by using an 
error correction circuit. The error corrected program data with the program number is stored as a unit program in the 
25 memory 7. When a user desires reproducing the recorded program data, he enters the program number by pressing 
keys on a keypad of the adapted television receiver set. The desired program number through the interface l/F 8 is 
inputted into the CPU 2. The program data corresponding to the inputted program number is read from the memory 7 
under the control of the CPU 2. 

[0163] When the read-out program data consists of text and graphics, it is outputted in the form of image signals (R, 

30 G, B, Y) through the display control portion 6. The character generating memory (CG-ROM) 3 holds therein character 
fonts which are used for converting character information into image signals. The timer 4 can generate an interrupt to 
display a desired program or change a current program by new one at preset time intervals. 
[0164] Every time when a text-broadcast program is received, the timer generates an interrupt requesting the CPU 
2 to display a text-broadcast program even if its content, for example, "news" changes only a few times a day. Such 

35 frequent updating can be avoided by changing the settings of the timer 4. The signal detecting portion 5 converts an 
image signal into a digital signal, generates an area for scrolling a text on a display screen, simultaneously detects 
average and peak values of image intensity levels in two areas on the display screen, compares the values, selectively 
superimposes the text image on the television image and transfers the data to the CPU 2. The CPU 2 decides a scroll- 
displaying area based upon the received data in such a manner that the text image may not overlap any character 

40 information indicated on the television image and may not be adversely affected by highly intensive television signal. 
[01 65] Text-broadcast program data superimposed on television video signal transmitted during the vertical blanking 
period is entered into the input control portion 1 which in turn extracts the program data from the received video signal 
and generates and transmits an interrupt signal to the CPU 2. The CPU 2 recognizes the receipt of the text-broadcast 
program by the interrupt and performs error correction on the data (BEST), decodes a complete set of the program 

45 data, recognizing the continuity of the data, and stores the data into a received program data storing portion of the 
memory 7. When a user selects the program , the CPU 2 reads the program data from the memory 7 and, then, performs 
the processing operation according to a processing flow chart of Fig. 24. Namely, the CPU 2 prepares a presentable 
image conversion table for one page and outputs characters one by one from the beginning of the table to display them 
in the scroll mode on the display screen. The decoding control portion 2a is used for preparing the presentable image 

50 conversion table and displaying the data in the display control portion 6 according to the prepared presentable image 
conversion table. 

[0166] Figures 13 and 14 are block diagrams for showing functions, mainly, of the CPU 2 in this embodiment of the 
present invention, where is shown a text-broadcast data storing portion 7a, a presentable image conversion table 7b, 
a decoding flag 7c, a television signal processing circuit 1 1 , a display mode control portion 1 2, a subtitle location control 
55 portion 13, a text-broadcast input control portion 14 (corresponding to the input control portion 1 of Fig. 12), an error 
correcting portion 15, data transfer portion 1 6, a character code/a control code discriminating portion 1 7, a control code 
processing portion 18, a CG-ROM (character-generating read-only memory) reading control portion 19, an ordinary 
text-broadcasting display control portion 20, a small image generating portion 21, a character code discriminating 
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portion 22, a gate circuit 23, a coordinate-to-address converting portion 24, a table preparing portion 25, a page-end 
judgment portion 26, a table reading control portion 27, a character code/control code discriminating portion 28, a 
display mode discriminating portion 29, a subtitle position detecting portion 30, a scroll display control portion 31 , a 
text-broadcast display control portion 32, a keyboard 33, a scroll display discriminating portion 34 and input-output 
5 control portions 35, 36. Other components which are similar in function to those shown in Fig. 12 are given same 
reference numbers, 

[01 67] The decoding control portion 2a of Fig. 1 2 consists of a character code discriminating portion 22, a gate circuit 
23, a coordinate-to-address converting portion 24, a table preparing portion 25, a page-end judgment portion 26, a 
table reading control portion 27, a character code/control code discriminating portion 28, a scroll display control portion 

10 31 and a scroll display discriminating portion 34. 

[01 68] In the above-mentioned construction of the embodiment, a section for processing ordinary television signals 
consists of a television signal processing circuit 11, a display mode control portion 11 and a subtitle location control 
portion 1 3. A section for processing ordinary text-broadcast signals consists of a text-broadcast input-control portion 
14, an error correction portion 15, data transfer portion 16, a character code-control code discriminating portion 17, a 

15 control code processing portion 1 8, a CG-ROM reading control portion 1 9, an ordinary text-broadcast display control 
portion 20, a memory 7, a televisionAext broadcast display control portion 32, a keyboard 33, an input-output control 
portion 35 and a character-generating read-only memory 7. 

[0169] A text-broadcast signal processing section which directly relates to the present embodiment consists of a 
character code discriminating portion 22, a gate circuit 23, a coordinate-to-address converting portion 24, a table pre- 

20 paring portion 25, a page-end judging portion 26, a table reading control portion 27, a character code/control code 
discriminating portion 28, a display mode discriminating portion 29, a subtitle position detecting portion 30, a scroll 
display control portion 31 , a text-broadcast display control portion 32, a keyboard 33, a scroll display discriminating 
portion 34, an input-output control portion 36, a signal detecting portion 5 and small frame generating portion 21. 
[0170] Referring to Figs. 13 and 14, the above-mentioned components will be described as follows: 

25 [0171] The display mode control portion 12 controls different aspect screen modes according to a remote control 
signal input. The subtitle display position control portion 1 3 can change a subtitle location according to a remote control 
input. The text-broadcast input control portion 14 extracts text-broadcast program data from an input video signal. The 
error correction portion 15 performs error correction of the text-broadcast data. The data transfer portion 16 performs 
writing and reading the text-broadcast data per program into and from the memory 7. The character code/control code 

30 discriminating portion 1 7 recognizes classification (character and control) of each code in a code set of the text-broad- 
cast data. The control code processing portion 1 8 performs processing operations for specifying character sizes, colors 
and coordinates and setting attributes according to respective control codes. 

[0172] The CG-ROM reading control portion 19 receives a character code and reads a designated character from 
the CG-ROM 3. The ordinary text-broadcast display control portion 20 displays an ordinary text-broadcast program. 

35 The small image generating portion 21 generates a small image for displaying an ordinary text-broadcast image, which 
is compressed to 1/2 ordinary screen-image size. The character code discriminating portion 22 discriminates whether 
a received code is character code or not. The gate circuit 23 allows a signal when a display mode is scroll display 
mode. The coordinate-to-address converting portion 24 determines an address of a presentable image conversion 
table 7b from the coordinates of a character display location, which is contained in a control code. The table preparing 

40 portion 25 prepares a presentable image conversion table 7b according to the determined address. 

[0173] The page-end judgment portion 26 recognizes that a page (i.e., a screenful) is completed. The table reading 
control portion 27 sequentially reads data from the table, starting from the least address therein. The character code/ 
control code discriminating portion 28 classifies the read-out table data into character codes and control codes. The 
display mode discriminating portion 29 recognizes a display mode according to a control signal from the display control 

45 portion 12. The subtitle position detecting portion 30 detects a subtitle location according to a control signal from the 
subtitle control portion 1 3. The scroll display control portion 31 determines a subtitle position on the basis of the detection 
results received from the signal detecting portion 5, the display mode discriminating portion 29 and the subtitle position 
detecting portion 30. 

[0174] The television/text-broadcast display control portion 32 receives a switch control signal, changes over the 
50 display mode to a TV video image or ordinary text-broadcast image or small-frame ordinary text-broadcast image or 
scroll-display image and separately outputs the image onto a screen of a display device (not shown) or superimposes 
the text-broadcast image on an ordinary television image displayed thereon. Namely, an image on the display screen 
is selected according to the switch control signal. But, a small insert, for example, may be shown not continuously but 
a few seconds before and after scroll displaying. 
55 [01 75] The television/text-broadcast display control portion 32 includes the display control portion 6 (for text-broad- 
cast) shown in Fig. 12. The keyboard 33 is used for selecting a desired program and designating a scroll display mode 
in which a scroll flag 7c is set on the memory 7. The scroll display discriminating portion 34 checks whether the scroll 
flag 7c is set on the memory 7. The scroll flag 7c is set in an area of the ROM whereto the CPU 2 may access at a 
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high speed. 

[0176] When an ordinary television program is received, a TV signal received is first processed through the television 
signal processing circuit 11, the display mode control portion 12 and the subtitle position control portion 13. In this 
case, the televison/text-broadcast display control portion selects the television program receiving mode and transmits 
5 the processed data to the display device. In case of viewing an ordinary television program on a wide-aspect screen 
of a TV receiver set, a user is required only to control the display mode control portion through a remote control to 
change over the screen image to a wide screen image. If, at this time, a subtitle of a telefilm, for example,. is displaced 
to undesirable position, the user controls the remote control unit to make the subtitle location control portion 13 adjust 
the location of the subtitle. 

10 [0177] In case of reproducing a text-broadcast at a television receiver set, the text-broadcast input control portion 
14 receives all text-broadcast signals superimposed on the specified positions in a television video signal, the error 
correcting portion 15 performs error correction of the extracted text-broadcast signals and the data transfer portion 16 
transfers the error-corrected signals through the memory input-output control portion 35 into the text-broadcast data 
storing portion 7a of the memory 7. The stored text-broadcast program is read out from the text-broadcast data storing 

1$ portion 7a when the users requests reproduction of the program designated by its number through the keyboard 33 of 
a remote control unit. 

[0178] The character code/control code discriminating portion 17 classifies the read-out text-broadcast data into 
control codes and character codes. The control codes are processed by the control code processing portion 18 and 
usually used for controlling the text-broadcast receiving through the text-broadcast control portion 20. For example, 
20 the text-broadcast data transmitted in a full-screen still-display mode is controlled to be displayed in the full-screen 
still-display mode or the text-broadcast data transmitted in a scroll display mode is controlled to be displayed in the 
scroll display mode. 

[0179] The character codes are transferred to theCG-ROM (character-generating read-only-memory) control portion 
1 9 which may output dot patterns, each representing actual characters corresponding to the received character codes. 

25 These dot-pattern data sets are usually sent to the text-broadcast display control portion 20 wherein they are processed 
to form image signals to be displayed in the full-screen still-display mode or image signals to be displayed in the scroll 
display mode on the display screen depending upon the control code. The image signals are transferred to the televi- 
sion/text-broadcast display control portion 32 whereby they are displayed in place of an ordinary television picture or 
superimposed on the picture depending upon a selector control signal from the remote control unit (not shown). The 

30 above-mentioned operations are intended to display an ordinary television program and text-broadcast program in the 
modes in which they were transmitted from a broadcast station. 

[0180] The operation of the embodiment of the present invention when an image transmitted in the full-screen still- 
display mode is displayed in scroll-display mode is as follows: 

[0181] An image signal inputted into the text-broadcast input portion 14 is corrected for transmission error by the 
35 error correcting portion 15 and then transferred to the data transfer portion 16 which in turn writes the received text- 
broadcast data of a unit program into the memory 7 and reads-out therefrom later for display. The character code 
discriminating portion 22 checks the received code whether it is character code or not. The text-broadcast data to be 
displayed in the scroll display mode passes the gate circuit 23. 

[0182] For instance, when a user designates the scroll display mode through the keyboard 33, a scroll display flag 
40 7c is set on the memory 7 and recognized by the scroll display discriminating portion 34 which generates a discriminating 
signal to drive the gate circuit 23. When the scroll display discriminating portion 34 recognized the scroll display flag 
7c, the coordinate-to-address converting portion 24 calculates address of the presentable image conversion table 7b 
according to the received character data. 

[01 83] On the basis of the address determined by the coordinate-to-address converting portion 24, the table preparing 
45 portion 25 prepares a presentable image conversion table 7b which is then entered into the memory 7 through the 
input-output (I/O) control portion 35. The page-end judgment portion 26 recognizes that one page (i.e., a screenful) is 
prepared. The table reading control portion 27 through the I/O control portion 35 sequentially reads data from the table 
stored in the memory 7, starting from the least address therein. The character code/control code discriminating portion 
28 classifies the read-out table data into character codes and control codes. The character codes are transferred to 
so the CG-ROM reading control portion 1 9 wherein the aforementioned operation for receiving the ordinary text-broadcast 
program is performed. The control codes are transferred to the scroll display control portion (adaptive reproduction 
display control portion) 31 . 

[01 84] On the other hand, the display mode discriminating portion 29 recognizes a display mode according the control 
signal from the display control portion 12. The subtitle position detecting portion 30 detects a subtitle location according 
55 to a control signal from the subtitle display control portion 1 3. The signal detecting portion 5 detects an optimal location 
for scroll-display of the page. 

[0185] The scroll display control portion 31 determines a scroll displaying area on the basis of the detection results 
received from the signal detecting portion 5, display-mode discriminating portion 29 and subtitle-location detecting 
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portion 30 and then transfers the determined location data to the television/text-broadcast display control portion 32 
which generates an image signal for scroll display screen. The television/text-broadcast display control portion 32 also 
generates an Image signal for a small display which is prepared by the small image preparing portion 21 to be inserted 
in the display. 

5 [0186] As described above, a video signal inputted into the text-broadcast input control portion 14 is transferred to 
the transfer portion 1 6 of the CPU 2, whereby the program data is extracted from the video signal and transferred into 
the memory 7. The program data to be reproduced is read from the memory 7 and transferred to the data transfer 
portion of the CPU 2. The character code/control code discriminating portion 17 examines whether the received code 
of the program data is character code or not. If the code is judged not to be a character code, it is transferred to the 

10 control code processing portion 1 8 which, according to the received control information, determines size and color of 
each character, specifies coordinates of character to be displayed on the display screen and presets the attributes of 
each character. 

[01 87] When the code is judged by the character code/control code discriminating portion 1 7 to be character code, 
it is transferred to the CG-ROM reading control portion 19 whereby dot-pattern data representing an actual character 

15 corresponding to the character code received is read out and sent usually to the text-broadcast display control portion 
20. The scroll display discriminating portion 34 examines whether the scroll display flag is 1 (i.e., the flag is set ON). 
When the scroll display flag 7c is not 1 (i.e. , the flag is set O FF), the processing for displaying one character is conducted. 
When the scroll display flag 7c is 1 , the coordinate-to-address converting portion 24 converts coordinates of the trans- 
ferred character into address of the presentable image conversion table 7b. The coordinate-to-address conversion 

20 processing is as follows: 

[01 88] An address of a presentable image conversion table 7b is calculated from a specified presentation coordinate 
(reference points shown Figs. 1 5C). Fig.1 6 shows a memory map of a presentable image conversion table. The number 
of presentable pixels is 248 pixels in a (vertical) column by 204 pixels in a (horizontal) row. Fig. 15A shows a block of 
12 dots in a column by 8 dots in a row. Fig. 15B illustrates a map of 24 x 16 dots (column x row) corresponding to 4 

25 blocks shown in Fig. 15A. Fig. 15C shows a map consisting of 527 blocks including 31 blocks per row and 17 blocks 
per column. Similarly, Fig. 16 shows addresses corresponding to the respective coordinates shown in Fig. 15C. 
[0189] An example of determination of addresses is described as follows: 

[01 90] The numbers of pixels in a column and in a row are divided by 1 2 dots and 8 dots (a minimal unit of a character 
size) respectively and respective rest values are rounded. 

30 



Column: Rest 


0 = Quotient 


Row: Rest 


0 = Quotient 




4 = Quotient 




4 = Quotient 




8 = Quotient + 1 







[01 91] On the assumption that the number of bytes per block (character) is 7 and the number of horizontal blocks is 
31 , and, for example, X=12 and Y=16, 12 is divided by 8 to get a quotient 1 with a rest of 4 and 16 is divided by 12 to 
get a quotient 1 with a rest of 4. Consequently, the table address is determined as follows: 

40 Table Address = (12/8) x 7 + (16/12) x 31 x 7 = 

= 1 x 7+1 X 217 = 224. 

45 [0192] According to the thus determined address, a presentable image conversion table 7b is prepared by the table 
preparing portion 25 and stored in the memory 7. 

[0193] Upon completion of the above-mentioned operation, the page-end judging portion 26 judges whether a page 
is completed or not. If not, the above-mentioned operation cycle is repeated beginning with examination of subsequent 
code of the program by the character code/control code discriminating portion 17. 

5Q [0194] The completion of the table is recognized by the character code/control code discriminating portion 17, then 
the scroll display discriminating portion 34 judges whether the scroll display flag is set or not. When the flag is set (at 
1), the scroll display control portion 31 starts scroll displaying according to the presentable image conversion table 7b 
prepared by the table preparing portion 25. Namely, the character information data through the memory 7 is converted 
into an image signal by the CG-ROM portion 3 storing character font corresponding to the character information. The 

55 image signal is then outputted through the television/text-broadcast display control portion 32, On the other hand, the 
display mode discriminating portion 29 examines what display mode (scroll display mode or full-screen still-display 
mode) is required. The respective display mode is obtained through the scroll display control portion 31 . 
[0195] In case of superimposing a scrollable text information on a television picture having a subtitle movable by a 
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subtitle moving facility, the subtitle location is detected by the subtitle position detecting portion 30 and the scrolling 
display is located at an optimal area by scroll area control portion 31 , whereat no interference may happen between 
the subtitle and scrollable text information on the display screen. 

[0196] Furthermore, the signal detecting portion 5 detects a peak and average values of brightness on a specified 
5 area of a television image and the scrolling area control portion 31 moves a scroll display to an area where the scrollable 
character image may be easily read and visible at a relatively low surrounding brightness without impairing the visibility 
of the television picture. 

[0197] Figures 17Ato 17C are illustrative of the signal detecting portion 5 shown in Figs. 12 and 14. In Figs. 17Ato 
1 7C, there is shown an A/D converter 41 , a synchronizing signal separating circuit 42, a timing signal generating circuit 

10 43, an area selector switch 44, a peak level (MAX) detecting circuit 45, a MAX comparator circuit 46, an averaging 
(average level detecting) circuit 47, an average comparator circuit 48, a selecting portion 49 and an interface (l/F) 50. 
[01 98] The A/D converter 41 converts an input image signal into a digital signal. The synch ronizing signal separating 
circuit 42 extracts a synchronizing signal from an input image signal. The timing signal generating circuit 43 generates 
timing signals representing two scroll areas A and B, respectively, as shown in Fig. 1 7A according to the synchronizing 

15 signal. The area selector switch 44 selectively outputs image signals in two display areas according to the correspond- 
ing timing signals. 

[0199] The MAX detecting circuit 45 detects peak levels of images of two areas A and B respectively. The MAX 
comparing circuit 46 compares maximal level values of two area images. The averaging circuit 47 detects average 
values of image level of two areas respectively. The average comparator circuit 48 compares the average level values 

20 of two area images. According to an exemplified logic table of Fig. 1 7C, the selector circuit 49 selects one of two display 
areas, where a superimposable image may be more visible and the signal brightness level is lower than the other. 
[0200] The image signal is converted into a digital signal by the A/D converter 41 . Two scroll display areas on a 
screen image is generated by the timing circuit 43 according to a synchronizing signal and, at the same time, peak 
levels and average levels of images in two scroll display areas are detected by the MAX detecting circuit 45 and the 

25 averaging circuit 47 respectively and two peak values and two average values are compared by the comparing circuits 
46 and 47 respectively. The selecting portion 49, on the basis of the comparison results, selects one of two areas, 
wherein the superimposable scroll display is more visible and the brightness (image level) of the screen image is lower 
than the other area. The selected area data is transferred to the CPU 2. 

[0201] In the present embodiment, two display areas A (at the top) and B (at the bottom) of the screen image shown 
30 jn Fig.1 7B are generated and compared with each other for selection of an area having less brightness and assuring 
higher visibility of a superimposable display. This facility, however, is not limited to the above-mentioned example but 
two areas to be examined for selection may be set at any other location, for example, the left side and the right side 
of the screen image, and, furthermore, three or more areas may be set for selection of optimal one among them. 
[0202] The CPU 2 finally decides the scroll display area, for example, as shown in Fig. 18A or 18B or 18C or 18D 
35 on the basis of the data received from the selecting portion 49. Fig. 1 8A shows a horizontal display area (a window for 
transverse scroll mode) set below on the screen image, whose width in the horizontal direction is limited by a horizontal 
mask signal (H) and whose width in the vertical direction is limited by a vertical mask signal (V). Fig. 18B shows a 
horizontal display area above on the screen image, wherein a sequence of characters is scrolled from right to left within 
the area. Fig. 1 8C shows a vertical display area (a window for longitudinal scroll mode) set right on the screen image 
40 and Fig, 18D shows a vertical display area set left on the screen image. Information is displayed within the vertical 
display area, being scrolled upward. The above-mentioned facility can prevent the scroll display from overlapping any 
character image (e.g., a subtitle) of a television picture and can improve the visibility of the scroll display by selecting 
an area of screen image having a relatively low brightness. 

[0203] One of the advantages of the decoding device according to the present invention against the conventional 
45 devices is the provision of the signal detecting portion 5 that is a circuit for searching an optimal display area wherein 
the scrollable display proposed by the present invention is easily viewed by a user. A scrollable text image displayed 
as superimposed on an ordinary television picture may become unreadable by affection of the television picture ele- 
ments. In this case, the signal detecting portion 5 is effective to recognize the content of the television picture and 
search an area wherein the information is easy to read. Conventional devices which are not provided with the signal 
so detecting circuit proposed by the present invention can not replace the scroll display area or requests a user to replace 
the area to a suitable position by manually adjusting the display device. 

[0204] Figure 1 9 is a flow chart for decoding a text-broadcast program by a text-broadcast decoding device according 
to the present invention. Figure 20 is depicts an example of a remote control transmitter according to the present 
invention. In Fig. 20, reference character A designates a trigger key for selecting a mode of the present invention, 
55 characters B, C and D designate screen-mode selecting keys and numerals 1 to 8 designate channel selecting keys. 
When a user presses the key A, a code A is entered into the interface 8. The CPU 2 reads code A and begins decoding 
operation according the flow chart of Fig. 19. The CPU 2 sets a scroll display flag on the memory 7 at Step S10 and 
returns to the ordinary processing mode. A decoding protocol is modified by the CPU 2 by the flag. Namely, when scroll 
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display flag 7c is set, the CPU performs coordinate-to-address conversion and prepares a presentable image conver- 
sion table 7c. If the scroll display flag is not set, the CPU 2 performs ordinary "single-character display processing" in 
the same way as the aforementioned conventional display processing. 

[0205] Figure 21 is illustrative of a display area for text-broadcast, which corresponds to the display area shown in 

s Fig. 15C. Figure 22 is illustrative of a presentable image conversion table. 

[0206] As described before with reference to Fig. 15C, the number of presentable pixels is 204 dots in a (vertical) 
column by 248 dots in a (horizontal) row. In the embodiment of the present invention, the display area is divided into 
527 blocks each having 8 dots in a row and 12 dots in a column. Each block has a respective table. The presentable 
image conversion table shown in Fig. 22 is a table in which character data is written in the following manner: 

10 [0207] The coordinates of a character data contained in a control code transmitted from a TV broadcasting station 
is first converted into a table address and, then, character data such as a character size, color, code and attribution 
(e.g., underline and other ornaments) are written into the addressed table area, in the text-broadcast, the minimum 
character size is defined as 8 by 12 dots and the minimum character display coordinates is defined as 4 by 4 dots. A 
row of characters is formed in such a manner that a reference character is first determined and other characters are 

15 arranged in a row relative to the reference character therein. 

[0208] As described above, the number of presentable pixels is 248 dots in a row x 204 dots in a column. When a 
display area is divided by a unit block of 8 x 12 dots, 31 blocks (248/8=31) in the horizontal direction and 17 blocks 
(204/1 2=1 7) in the vertical direction are obtained and a total number of blocks in an image screen is 527 (31 x 17= 
527). Each block has a presentable image conversion table shown in Fig. 22. 

20 [0209] The presentable image conversion table of Fig. 22 consists of seven elements - size data, color data, code 
of character set, character code 1 , character code 2, attribute data and attribute parameters. In the element "size data", 
there is written a code indicating a character size, e.g., "vertically twice enlarged character" code or "horizontally twice 
enlarged character" code. In the element "color data", there is written color dataof a character or graphics, which is a 
1-byte record consisting of higher-order 4 bits describing a foreground image color and lower-order 4 bits describing 

25 a background color, each selectable from 1 6 colors. 

[0210] In the element "character-set code", there is written a previously defined code specifying a character-set 
selected from following character sets: Japanese KANJI character set (2 byte code), alphanumeric set (1 byte code), 
Japanese KATAKANA character set (1 byte code), Japanese HI RAG AN A character set (1 byte code), mosaic set (1 
byte code), external character set (1 byte or 2 byte code). The elements "character 1 " and "character 2" contain each 

30 one record of a character code having a length specified by each character-set code. 

[021 1 ] For instance, when the Japanese KANJI character set is selected as "character set", a 2-byte character code 
(the first 1 byte is segment data and the second 1 byte data is dot data) is written. When the Japanese HIRAGANA 
character set is selected, a 1 -byte character code is written. The attribute data is used when a character is ornamentally 
processed, for example, by putting an underline. The attribute parameter is a parameter relating to the attribute data. 

35 The size data, color data, character-set code, attribute data and attribute parameters are control codes. 

[0212] Referring to Fig. 16, a presentable image conversion table consists of seven elements and, therefore, there 
are addresses corresponding to 31 blocks "0000", "0007"... "0210" in the horizontal direction and addresses corre- 
sponding to 17 blocks "0000", "0217" (31 blocks x 7) ...."3472" in the vertical direction. 

[021 3] Accordingly, the minimum character size of 8 x 1 2 dots may be a reliable standard character size. Therefore, 
40 at the stage of expressing any character, address of a block table is calculated from its coordinates. The coordinate 
values are rounded along the block of 8 x 12 dots and then a character size, color code, character-set code (e.g., 
Japanese KANJI characters, KATAKANA characters, HIRAGANA characters, alphanumeric characters, external char- 
acters), a character code, attribute (e.g., enclosure, underline, flashing) are entered into the table. There are 16 display 
colors half of which may vary and have two levels (full and half) of brightness relative to RGB. When an image is 
45 superimposed on a television picture, its color brightness level must be turned from the half -brightness to full-brightness 
since the half-brightness color may be dark and indistinct in the television picture. 

[0214] When tables for one page is prepared, information is read out for display from each table, beginning at the 
beginning thereof. In the display processing, a scroll-display area of 24 dots in height is produced for a reference 
character of 24 dots in height. If a reference character is of 12 dots in height, two rows of characters may be displayed 
so at a time within the area or a space (blank) is given to upper half (1 2-dots) of the area and a single row of characters 
is displayed in the lower half (12 dots) of the area. This judgment is made according to decisions predetermined re- 
spectively for assumable images of Fig. 23(a) to (f). For example, in the case of Fig. 23(c), the decision is made for 
single-line display. 

[0215] Namely, in an ordinary decoding process, a presentable image conversion table is prepared instead of dis- 
55 playing characters. The presentable image conversion table is a table that stores character information within a block 
having 12 dots in a column and 8 dots in a row, which is a unit division of a display area (of 204 dots in a column x 
248 dots in a row) for displaying a text-broadcast information. A block wherein an operating reference point of a char- 
acter or graphic character exists stores the character or graphic character size, color, character set code (e.g. , Japanese 
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KANJI characters, KATAKANA characters, HI RAG AN A characters, alphanumeric characters and external characters), 
character code, attribute (e.g., enclosure, underline and flashing} and attribute parameters. A presentable image con- 
version table for all data units within a page is prepared. Upon completion of the presentable image conversion table, 
characters are decoded in the order of ascending order of addresses (i.e., first from the least address) from the table 

5 and displayed one by one in the scroll mode. 

[0216] Character information is written only in area blocks each containing a character. Other blocks containing no 
character information (space or blank blocks) cause blank periods during display of text information in the scroll mode. 
Accordingly, a soft counter is provided, which operates with each vacant block (i.e., block table wherein no information 
is contained) and may skip the vacant block when it counts the preset threshold value. 

10 [0217] Figure 24 is a flow chart of processing for decoding a text-broadcast information by a decoding device ac- 
cording to the present invention. The decoding process is executed by a central processing unit (CPU). As previously 
described with reference to Figs. 13 and 14, a received code is checked whether it is a character code or not (Step 
S20). If not, the control code processing is made for specifying a character size, color, coordinates and other attributes) 
(Step S21) and the operation proceeds to Step S26. 

15 [0218] When the received code is recognized by Step S20 to be a character code, Step S22 examines whether the 
scroll display flag is set or not. If not, Step S23 performs displaying the character and the operation proceeds to Step 
S26. While the flag is set, an address of an added table is calculated by Step S24 from the currently specified coordi- 
nates by the method described with reference to Figs. 15C and 16. The character size, character code and other 
attributes are written into the addressed table and then the operation proceeds to Step S26. 

20 [0219] Step S26 examines whether a page is decoded to the end. If not, the operation returns to Step S20. When 
the page is completely decoded, Step S27 examines whether the scroll display flag is set. If not, the operation is 
finished. While the flag is set, Step S28 starts the scroll display according to the presentable image conversion table 
prepared in decoding process. 

[0220] The operation of the text-broadcast decoding device according to the present invention is performed according 
25 to a software loaded in the CPU 2. 

[0221] Referring to Fig. 12, the operation is described below: 

[0222] The CPU 2 reads page data by 1 byte at a time from a memory 7 wherein the text-broadcast data is stored 
and judges the data is a character code or a control code. When it is a character code, the CPU 2 recognizes that the 
display is conducted in the scroll mode, and then calculates an address of a presentable image conversion table 7b 

30 from the current coordinate values and enters the character information into the addressed table. 

[0223] The presentable image conversion table is an area of the memory 7, which is previously assigned to a con- 
version table. After decoding a page data (preparing a table), the character information is read from a least address 
within the table in the memory 7 in case of displaying a text-broadcast in the scroll mode, and font data is read from 
the character generating read-only memory (CG-ROM) 3 for the character code and transferred into the display control 

35 portion 6 for scrollably displaying the information. 

[0224] During the decoding operation, pattern data units of graphics, mosaics and added sound data are not proc- 
essed (cancellation of data units). When displaying, half-tone is set and a string of characters is scrolled from right to 
left on a display screen in case of horizontal scroll mode or from bottom to top on the display screen in case of vertical 
scroll mode. Figs. 1 8A to 1 8D show examples of scroll-mode text display. This enables a user to read a text-broadcast 

40 information while enjoying television program on the display screen. 

[0225] Figures 25A to 25D illustrate examples of images displayed in different modes on the screen of a wide-aspect 
monitor. Fig. 25A shows an ordinary screen-mode image (aspect ratio of 4:3), Fig. 25B shows a screen image in mode 

A, Fig. 25C shows a screen image in mode B (aspect ratio of 1 6:9) and Fig. 25D shows another screen image in mode 

B. Numeral 51 designates an ordinary television picture image and numeral 52 designates a display area for text- 
45 broadcast data according to the present invention. 

[0226] As is apparent from Figs. 25A to 25D, the different mode screen images have different screen sizes. This 
means that an ordinary scrolling display may disappear out of screen, for example, as shown in Fig. 25C. In case when 
a subtitle is replaced on the television picture by using a subtitle replacing function, the subtitle may overlap an area 
for scrollably displaying text-broadcast information. Accordingly, the CPU 2 reads current screen mode and current 

so state of the subtitle replacing function from the interface 8 and selects an optimal location of the scroll-display area on 
the display screen. In Fig. 20, there is shown a remote control transmitter having screen mode selecting keys B, C and D. 
[0227] Figure 26 shows an example of generating a small insert by reducing a full-screen still page by a factor of 2 
in both width and height. The scrolling display function according to the present invention may change the structure of 
a broadcast transmitted from a TV-broadcasting station. This may cause a problem of infringement of copyright. To 

55 avoid this and to check the page structure, a small insert is displayed a few seconds before or after displaying the page 
in scroll mode. 

[0228] A text-broadcast receiver which demodulates a subtitle program to be superimposed on a television picture 
will be described below: 
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[0229] The text-broadcast display may display a page of 204 pixels in a column by 248 pixels in a row. In the television 
system NTSC (National Television System Committee Color System) which uses about 240 effective scanning lines 
per field, a text-broadcast image can be displayed on a television receiver. In case of superimposing a subtitle-broadcast 
on a television picture on the screen of wide television receiver which may change the width and height of screen 
5 image, the above-mentioned display area of 204 x 248 dots can not be assured if the television picture is enlarged. In 
this case, a user can not obtain correct text information. 

[0230] Accordingly, the present invention provides the device which comprises a detecting portion for detecting a 
text-broadcast display area in the stage of decoding text-broadcast, a calculating portion for determining an optimal 
location of an area for displaying whole character information when the display area detected by the detecting portion 
10 is reduced (to view wide-vision TV-picture), and a display portion for displaying text-broadcast in the display area 
selected by the calculating portion . The application of this device enables a user to view a complete and easily readable 
image of text information even on the wide screen of a wide television receiver. 

[0231] In the process of decoding a text-broadcast data, a table of character coordinates for detecting an area for 
displaying text-broadcast information is prepared and, after decoding all data for a page, the display mode is judged 

15 according to the prepared table and the information is then displayed. 

[0232] Figure 27 is a flow chart of data processing in the above-mentioned embodiment of the present invention. 
[0233] The decoding processing is executed by the CPU 2. A received code is first checked whether it is a character 
code or not (Step S31). If not, the control code processing is performed (Step S36) and the operation proceeds to Step 
S39. When the code is judged to be a character code (Step S31), the current display mode is examined whether it is 

20 wide aspect display mode (the number of effective scanning lines per field is less than 204) (Step S32) and the page 
display mode is checked whether it is a superimposing display (Step S33). If the current modes are different from the 
above-mentioned modes, an ordinary single character display is carried out (Step S35). When the superimpose mode 
is designated (Step S33), single character processing is performed (Step S34). 

[0234] A character is decoded and character font data is written into an image memory but it is not displayed. The 
25 coordinates of the character are converted into an address of the memory, wherein a flag (FFH) is set for marking that 
a 1 -byte character is recorded therein (Step S37). This table is of 204/1 2 dots (in vertical direction). When the calculation 
result indicates there is a character, the flag FFH is written into the address. 
[0235] An example of the calculation is as follows: 

[0236] When a character [A] has a reference point at the 120th dot in vertical direction, the flag FFH is written into 
30 a table address of the 10th byte (120/12=10). Step S38 judges whether a page is completed. If the page is not com- 
pleted, the operation returns to Step S31 . When the page is completed, a display mode is judged by using the prepared 
table of character coordinates (Step S40). 

[0237] When the mode is judged to be A, the processing for displaying a 1/2-format image is performed (Step S42). 
The 1/2-format image display is such that 204 dots in vertical direction are distributed one by one to even field and 
35 odd field and interlaced so that an image is reduced vertically by a factor of 2. When the mode is B or C, the information 
stored in the image memory is displayed in a different predetermined portion, e.g., below (in mode B) or above (in 
mode C) on the screen of a display device (Step S43). 

[0238] Figure 28 is a flow chart showing the procedure of display-mode discrimination. 

[0239] This discrimination processing is executed by the CPU 2. The head address of the table is set (Step S51). 

40 the CPU examines whether data in the address is 0 (No character) or FFH (Character exists) (Step S52). When a 
character exists (a flag FFH is set), the operation proceeds to Step S61 . If there is no character, the CPU examines 
whether a flag FFH is set within the 5th byte to 6th byte (Step S53). When no flag FFH is set (i.e., O is set), the operation 
proceeds to Step S55. When a flag FFH is set, [A] is set on working memory of the CPU (Step 54). 
[0240] Next, the CPU examines whether a flag FFH is within the area from the 7th byte to the 1 2th byte or not (Step 

45 S55). After Steps S55, S56, S57 and S58, the CPU examines whether only [A] among [A], [B] and [C] is set on the 
working memory (Step S59). When only [A] is set, the output of the processing is set at MODE B (Step S63). If not 
only [A], the operation proceeds to Step 60. The CPU examines whether only [C] is set (Step S63). Mode [C] is set 
when only [C] is set (Step S62). If not only [C], mode [A] is set. 

[0241 ] The decoding device according to the present invention enables a wide-television receiver having a reduced 
50 number of vertical scans to reliably display a complete subtitle-broadcast whose data relates to a television broadcast 
and is outputted in synchronism with the television broadcast. When the subtitle is vertically written and its display area 
is reduced in height by widening the television picture on the screen, the television receiver with the device according 
to the present invention can reduce the number of characters in the display column and arrange the rest in an adjacent 
column. 

55 [0242] Referring now to Fig. 1 2, a teletext decoding device according to the present invention will be described as 
follows: 

[0243] A video signal detected by a tuner (not shown) is inputted into the input control portion 1 which in turn extracts 
page data from a received video signal and performs error correction on the data by using an error correction circuit. 
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The error corrected page data with the page number is stored as a unit page in the memory 7. When a user desires 
reproducing the recorded page data, he enters the page number by pressing keys on a keypad of the adapted television 
receiver set. The desired page number through the interface (l/F) 8 is inputted into the CPU 2. The page data corre- 
sponding to the inputted page number is read from the memory 7 under the control of the CPU 2. 
5 [0244] When the read-out page data consists of text and graphics, it is outputted in the form of an image signal (R, 
G,B,Y) through the display control portion 6. The character generating read-only-memory (CG-ROM) 3 holds therein 
character fonts which are used for converting character information into respective character image signals. The timer 
4 can generate an interrupt to display a previously designated page or change a page by new one at a preset time 
interval. 

10 [0245] Every time when a teletext page is received, the timer generates an interrupt requesting the CPU 2 to display 
a received page. However, if the teletext page changes its content only a few times a day, for example, as a "news" 
page, such unnecessarily frequent updating can be avoided by suitably changing the settings of the timer 4. The signal 
detecting portion 5 converts an image signal into a digital form, generates an area for scrolling a text on a display 
screen, simultaneously detects average and peak intensity values of images in two areas on the display screen image, 

15 compares the values, superimposes the page on the television picture and transfers the data to the CPU 2. The CPU 
2 decides a scroll-displaying area based upon the received data in such a way that the page image may not overlap 
any character information indicated on the television image and may not be reversely affected by high intensity television 
signal. 

[0246] Teletext page data superimposed on a television video signal transmitted during the vertical blanking period 
20 is entered into the input control portion 1 which in turn extracts the teletext data from the received video signal and 
generates and transmits an interrupt signal to the CPU 2. The CPU 2 recognizes the receipt of the teletext by the 
interrupt and performs error correction on the data, decodes a complete set of theteletext data, recognizing the conti- 
nuity of the data, and stores the data into a received teletext-data storing portion 7a of the memory 7. When a user 
selects the page, the CPU 2 reads the page data from the memory 7 and, then, performs the processing operation 
25 according to a processing flow chart of Fig. 24. Namely, the CPU 2 prepares a presentable image conversion table 7b 
for one page (i.e., a screenful) and outputs characters one by one from the beginning of the table for displaying them 
in the scroll mode on the display screen. The scrolling display control portion 2a is used for preparing the presentable 
image conversion table 7b and displaying the data from the display control portion 6 according to the prepared pre- 
sentable image conversion table 7b. 
30 [0247] Figures 29 and 30 are block diagrams for showing functions, mainly, of the CPU 2 in this embodiment of the 
present invention, where is shown a teletext input control portion 54, a teletext data storing portion 55, an ordinary 
teletext display control portion 56, a teletext display control portion 57. Other components which are similar in function 
to those shown in Figs. 13 and 14 are given same reference numbers. 

[0248] The scroll display control portion 2a of Fig. 12 consists of a character code discriminator 22, a gate circuit 23, 
35 a coordinate-to-address converting portion 24, a table preparing portion 25, a page-end judging portion 26, a table 
reading control portion 27, a character code/control code discriminating portion 28, a scroll display control portion 31 
and a scroll display discriminating portion 34. 

[0249] In the above-mentioned construction of the embodiment, a section for processing ordinary television signals 
consists of a television signal processing circuit 11 , a display mode control portion 12 and a subtitle display position 

40 control portion 13. A section for processing ordinary (conventional) teletext signals consists of a teletext input control 
portion 54, an error correction portion 15, a data transfer portion 16, a character code/control code discriminating 
portion 1 7, a control code processing portion 1 8, a CG-ROM (character-generating read-only memory) reading control 
portion 19, an ordinary teletext display control portion 56, a memory 7, a television/teletext display control portion 57, 
a keyboard 33, an input-output control portion 35 and a CG-ROM 3. 

45 [0250] A teletext signal processing section, which is an embodiment of the present invention, consists of a character 
code discriminating portion 22, a gate circuit 23, a coordinate-to-address converting portion 24, atable preparing portion 
25, a page-end judging portion 26, a table reading control portion 27, a character code/control code discriminating 
portion 28, a display mode discriminating portion 29, a subtitle position detecting portion 30, a scroll display control 
portion 31 , a TV/teletext display control portion 57, a keyboard 33, a scroll display discriminating portion 34, an input/ 

so output control portion 36, a signal detecting portion 5 and a small page generating portion 21 . 

[0251] Referring to Figs. 29 and 30, the above-mentioned components will be described below: 
[0252] The display mode control portion 12 controls different aspect screen modes according to a remote control 
signal input. The subtitle display position control portion 13 changes a subtitle location according to a remote control 
input. The teletext input control portion 54 extracts teletext data from an input video signal. The error correction portion 

55 1 5 performs error correction of the extracted teletext data. The data transfer portion 1 6 performs writing and reading 
teletext data of each page into and from the memory 7. The character code/control code discriminating portion 17 
discriminates character code and control code contained in the teletext data. The control code processing portion 18 
performs processing operations for specifying character sizes, colors and coordinates and setting attributes according 
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to respective control codes. 

[0253] The CG-ROM reading control portion 1 9 receives a character code and reads a designated character from 
the CG-ROM 3. The ordinary teletext display control portion 56 displays an ordinary text-broadcast. The small image 
generating portion 21 generates a 1/2-format image of an ordinary teletext page. The character code discriminating 
s portion 22 discriminates whether a received code is character code or not. The gate circuit 23 allows a signal to pass 
therethrough when a display mode is scroll display mode. The coordinate-to-address converting portion 24 determines 
an address of a presentable image conversion table 7b from the coordinates of a character display location, which is 
contained in a control code. The table preparing portion 25 prepares a presentable image conversion table according 
to the determined address. 

10 [0254] The page-end judging portion 26 recognizes that a page (i.e. a screenful) is completed. The table reading 
control portion 27 sequentially reads data from the table, starting from the least address therein. The character code/ 
control code discriminating portion 28 discriminates a character code and control code read-out from the table. The 
display mode discriminating portion 29 recognizes a display mode according a control signal from the display control 
portion 12. The subtitle position detecting portion 30 detects a subtitle location according to a control signal from the 

15 subtitle display position control portion 1 3. The scroll display control portion 31 determines a scroll display area on the 
basis of the detection results received from the signal detecting portion 5, the display mode discriminating portion 29 
and the subtitle position detecting portion 30. 

[0255] The TV/teletext display control portion 57 receives a switch control signal, selects a TV video image or an 
ordinary teletext image or an 1/2-format ordinary teletext image or a scroll display image and, then, separately outputs 
20 the image onto the screen of a display device (not shown) or superimposes the teletext image on an ordinary television 
image displayed thereon. Namely, an image on the display screen is changed according to the switch control signal. 
But, a 1/2-format image, for example, may be shown not continuously but a few seconds before and after displaying 
the information the scroll mode. 

[0256] The TVAeletext display control portion 57 includes the display control portion 6 (forteletext) shown in Fig. 13. 

25 The keyboard 33 is used for selecting a desired page and designating a scroll display mode in which a scroll display 
flag 7c is set on the memory 7. The scroll display discriminating portion 34 checks whether the scroll display flag 7c is 
set on the memory 7. The scroll display flag 7c is set in an area of the ROM where the CPU 2 may access at a high speed. 
[0257] When an ordinary television program is received, a TV signal input is first processed through the television 
signal processing circuit 11 , the display mode control portion 12 and the subtitle display position control portion 13. In 

30 this case, the TVAeletext display control portion 57 selects the television program receiving mode and transmits the 
processed data to the display device. In case of viewing an ordinary television program on a wide-aspect screen of a 
TV receiver set, a user is required only to control the display mode control portion 1 2 through a remote control to select 
a wide-screen image. If, at this time, a subtitle of a telefilm, for example, is displaced to undesirable position, the user 
controls the remote control unit to make the subtitle display position control portion 1 3 adjust the location of the subtitle. 

35 [0258] When a teletext is received, the teletext input control portion 54 receives all teletext signals superimposed on 
the specified positions in a television video signal, the error correcting portion 15 performs error correction of the 
extracted teletext signals and the data transfer portion 1 6 transfers the error-corrected signals through the memory 
input/output control portion 35 into the teletext data storing portion 55 of the memory 7. When the user enters the 
number of a desired page through the keyboard 33 of the remote control, the designated teletext page is read from 

40 the teletext data storing portion 55 and outputted on the display screen. 

[0259] The character code/control code discriminating portion 17 classifies the read-out teletext data into control 
codes and character codes. The control codes are processed by the control processing portion 1 8 and usually used 
for controlling a teletext receiver through the teletext display control portion 56. For example, the control codes are 
used for selecting character size and display color, flashing display and console control. 

45 [0260] The character codes are transferred to the CG-ROM reading control portion 1 9 whereby dot patterns each 
representing actual characters corresponding to the received character codes are outputted. These dot-pattern data 
sets are usually sent to the teletext display control portion 56 wherein they are processed to form image signals to be 
displayed in the full-screen still-display mode or scroll display mode. The image signals are transferred to the TV/ 
teletext display control portion 32 whereby they are displayed in place of an ordinary television picture or superimposed 

50 on the television picture depending upon a selector control signal from the remote control unit (not shown). The above- 
mentioned operations are intended to display an ordinary television program and teletext program in the modes in 
which they were transmitted from a TV broadcast station. 

[0261] The operation of the embodiment of the present invention when an image transmitted in the full-screen still- 
display mode is displayed in the scroll-display mode will be described as follows: 
55 [0262] An image signal inputted into the teletext input control portion 14 is corrected for transmission error by the 
error correcting portion 1 5 and then transferred to the data transfer portion 1 6 which in turn writes the received teletext 
data of a unit page into the memory 7 and reads therefrom for subsequent display. The character code discriminating 
portion 22 checks the received code whether it is character code or not. The teletext data to be displayed in the scroll 
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display mode passes the gate circuit 23. 

[0263] For instance, when a user designates the scroll display mode through the keyboard 33, a scroll display flag 
7c is set on the memory 7 and recognized by the scroll display discriminating portion 34 which generates a discriminating 
signal to drive the gate circuit 23. When the scroll display discriminating portion 34 recognized the scroll display flag 
5 7c, the coordinate-to-address converting portion 24 calculates an address of the presentable image conversion table 
7b according to the coordinates of the received character data. 

[0264] On the basis of the address determined by the coordinate-to-address converting portion 24, the table preparing 
portion 25 prepares a presentable image conversion table 7b which is then entered into the memory 7 through the 
input/output (I/O) control portion 35. The page-end judging portion 26 recognizes that one page (i.e., a screenful) is 

10 prepared. The table reading control portion 27 through the I/O control portion 35 sequentially reads data from the table 
stored in the memory 7, starting from the least address therein. The character code/control code discriminating portion 
28 classifies the read-out table data into character codes and control codes. The character codes are transferred to 
the CG-ROM reading control portion 19 wherein the aforementioned operation for receiving the ordinary teletext pro- 
gram is performed. The control codes are transferred to the scroll display control portion 31 . 

15 [0265] On the other hand, the display mode discriminating portion 29 recognizes a display mode according to a 
control signal from the display control portion 1 2. The subtitle position detecting portion 30 detects a subtitle location 
according to a control signal from the subtitle display-position control portion 13. The signal detecting portion 5 detects 
an optimal location for displaying the teletext page in scroll mode. 

[0266] The scroll display control portion 31 determines a scroll displaying location on the basis of the detection results 

20 received from the signal detecting portion 5, the display mode discriminating portion 29 and the subtitle position de- 
tecting portion 30 and then transfers the determined location data to the TV/teletext display control portion 57 which 
generates an image signal to be scrollably displayed. The TV/teletext display control portion 57 also generates an 
image signal for a 1/2-format image which is prepared by the small image preparing portion 21 and is displayed as a 
small still-image on the display screen. 

25 [0267] As described above, a video signal inputted into the teletext input control portion 54 is transferred to the 
transfer portion 16 of the CPU 2, whereby the page data extracted from the video signal is transferred into the memory 
7. The page data to be reproduced is read from the memory 7 and transferred to the data transfer portion of the CPU 
2. The character code/control code discriminating portion 17 examines whether the received code of the page data is 
a character code or not. If the code is judged not to be a character code, it is transferred to the control code processing 

30 portion 1 8 which, according to the received control information, determines the size and color of a character, specifies 
coordinates of a character to be displayed on the display screen and presets the attributes of each character. 
[0268] When the code is judged by the character code/control code discriminating portion 1 7 to be a character code, 
it is transferred to the CG-ROM reading control portion 19 whereby dot-pattern data representing an actual character 
corresponding to the received character code is read-out and sent usually to the teletext display control portion 56. 

35 The scroll display judging portion 34 examines whether the scroll display flag is 1 (i.e., the flag is set). When the scroll 
display flag 7c is not set, the processing for single character display is performed. When the scroll display flag 7c is 
set, the coordinate-to-address converting portion 24 converts the coordinates of the transferred character into an ad- 
dress of the presentable image conversion table 7b. The coordinate-to-address conversion processing is as follows: 
[0269] An address of a presentable image conversion table 7b is calculated from a specified presentation coordinates 

40 (reference points shown in Figs. 31 A to 31 C). Fig. 32 shows a memory map of a presentable image conversion table. 
The number of presentable pixels is 480 dots in a (horizontal) row by 250 dots in a (vertical) column. Fig. 31 A shows 
a block of 10 dots in a column by 12 dots in a row. Fig. 31 B illustrates a map of 20 dots in a column by 24 dots in a 
row corresponding to 4 blocks shown in Fig. 31 A. Fig. 31 C shows a map consisting of 1 000 blocks including 40 blocks 
per row and 25 blocks per column. Similarly, Fig. 32 shows addresses corresponding to the respective coordinates 

45 shown in Fig. 16. 

[0270] An example of determination of addresses is described as follows: 

[0271] The numbers of dots in a column and in a row are divided by 1 0 dots and 1 2 dots (a minimal unit of a character 
size) respectively and respective rest values are rounded. 



Column: Rest 


0 = Quotient 


Row: Rest 


0 = Quotient 




4 = Quotient 




4 = Quotient 




8 = Quotient + 1 







[0272] On the assumption that the number of bytes per block (character) is 7 and the number of horizontal blocks is 
10, and, for example, X=12 and Y=16, 12 is divided by 12 to get a quotient 1 with a rest of 0 and 16 is divided by 10 
to get a quotient 1 with a rest of 6. Consequently, the table address is determined as follows: 
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Table Address = (12/12) x 7 + (16/10) x 40 x 7 = 
= 1 x 7 + 1 X 280 = 287. 

5 

[0273] According to the thus determined address, a presentable Image conversion table 7b is prepared by the table 
preparing portion 25 and stored in the memory 7. 

[0274] Upon compietion of the above-mentioned operation, the page-end judging portion 26 judges whether a page 
is completed or not. If not, the character code/control code discriminating portion 17 examines whether the received 

10 subsequent code of the page is character code or not. The above-mentioned operation cycle is then repeated again. 
When the completion of the page is recognized by the page-end judging portion 26, the scroll display discriminating 
portion 34 judges whether the scroll display flag is set or not. When the flag is set, the scroll display control portion 31 
starts scroll displaying according to the presentable image conversion table 7b prepared by the table preparing portion 
25. Namely, the character information through the memory 7 is converted into an image signal by the CG-ROM portion 

15 3 storing a character font corresponding to the character information. The image signal is then outputted through the 
TV/teletext display control portion 57, On the other hand, the display mode discriminating portion 29 examines which 
display mode of scroll display mode and full-screen still-display mode is requested. The respective display mode is 
obtained through the scroll display control portion 31 . 

[0275] In case of superimposing a scrollable text information on a television picture having a movable subtitle, the 
20 subtitle detecting portion 31 detects the subtitle location and the scroll area control portion 31 positions the scroll display 
at an optimal area where no interference may occur between the subtitle and the scrollable text information on the 
display screen. Furthermore, the signal detecting portion 5 detects peak values and average values of brightness on 
specified areas of a television picture and the scroll area control portion 31 moves a scroll display to an area where 
the scrollable character image may be easily read and visible at a relatively low surrounding brightness without impairing 
25 the visibility of the television picture. 

[0276] Figures 17Ato 1 7C are illustrative of the signal detecting portion 5 shown in Figs. 12 and 30. In Figs. 17Ato 
1 7C, there is shown an A/D converter 41 , a synchronizing signal separating circuit 42, a timing signal generating circuit 
43, an area selector switch 44, a peak level (MAX) detecting circuit 45, a MAX comparing circuit 46, an averaging 
(average level detecting) circuit 47, an average comparing circuit 48, a selecting portion 49 and an interface (l/F) 50. 
30 [0277] The A/D converter 41 converts an input image signal into a digital signal. The synchronizing signal separating 
circuit 42 extracts a synchronizing signal from an input image signal. The timing signal generating circuit 43 generates 
timing signals representing two scroll areas A and B, respectively, as shown in Fig. 1 7B according to the synchronizing 
signal. The area selector switch 44 selectively outputs image signals in two display areas according to the correspond- 
ing timing signals. 

35 [0278] The MAX detecting circuit 45 detects peak levels of images of two areas A and B respectively. The MAX 
comparing circuit 46 compares the maximal level values of two area images. The averaging circuit 47 detects average 
level values of images of two areas A and B respectively. The average comparing circuit 48 compares the average 
level values of two area images. According to an exemplified logic table of Fig. 17C, the selecting portion 49 selects 
one of two display areas, where a superimposable image may be more visible and the signal brightness level is lower 

40 than the other. 

[0279] The image signal is converted into a digital signal by the A/D converter 41 . Two scroll display areas on a 
screen image is generated by the timing signal generating circuit 43 according to a synchronizing signal and, at the 
same time, peak levels and average levels of images in two scroll display areas are detected by the MAX detecting 
circuit 45 and the averaging circuit 47 respectively and two peak values and two average values are compared by the 
45 comparing circuits 46 and 47 respectively. The selecting portion 49, on the basis of the comparison results, selects 
one of two areas, wherein the superimposable scroll display is more visible and the lower brightness (image level) of 
the screen image is obtained. The selected area data is transferred to the CPU 2. 

[0280] In the present embodiment, two displaying areas A (top) and B (bottom) of the screen image shown in Fig. 
17B are generated and compared with each other for selection of an area having less brightness and assuring higher 

so visibility of a superimposable display. This facility, however, is not limited to the above-mentioned example but two 
areas to be examined for selection may be set at any other location, for example, the left side and the right side of the 
screen image, and, furthermore, three or more areas may be set for selection of optimal one among them. 
[0281] The CPU 2 finally decides the scroll displaying area, for example, as shown in Fig. 18A or 18B or 18C or 18D 
on the basis of the data received from the selecting portion 49. Fig. 1 8A shows a horizontal display area (a window for 

55 transverse scroll mode display) set below on the screen image, whose width In the horizontal direction is limited by a 
horizontal mask signal (H) and whose width in the vertical direction is limited by a vertical mask signal (V). Fig. 18B 
shows a horizontal display area above on the screen image, wherein a sequence of characters is scrolled from right 
to left within the area. Fig. 18C shows a vertical display area (a window for longitudinal scroll mode display) set right 
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on the screen image and Fig. 18D shows a vertical display area set left on the screen image. Information is displayed 
within the vertical display area, being scrolled upward. The above-mentioned facility can prevent the scroll display from 
overlapping any character image (e.g., a subtitle) of a television picture and can improve the visibility of the scroll 
display by selecting an screen image area having a relatively low brightness. 

5 [0282] One of the advantages of the decoding device according to the present invention against the conventional 
devices is the provision of the signal detecting portion 5 that is a circuit for searching an optimal display area wherein 
the scrollable display proposed by the present invention is easily viewed by a user. A scrollable text image displayed 
as superimposed on an ordinary television picture may become unreadable by affection of the television picture ele- 
ments. In this case, the signal detecting portion 5 is effective to recognize the content of the television picture and 

10 search an area wherein the information is easy to read. Conventional devices which are not provided with the signal 
detecting circuit proposed by the present invention can not replace the scroll display area or requests a user to replace 
the area to a suitable position by manually adjusting the display device. 

[0283] Figure 19 is a flow chart for decoding a teletext page data by a teletext decoding device according to the 
present invention. Figure 20 depicts an example of a remote control transmitter according to the present invention. In 

15 Rg. 20, reference character A designates a trigger key for selecting a mode of the present invention, characters B, C 
and D designate screen-mode selecting keys and numerals 1 to 8 designate channel selecting keys. When a user 
presses the key A, a code A is entered into the interface 8. The CPU 2 reads code A and begins decoding operation 
according to the flow chart of Fig. 1 9. The CPU 2 sets a scroll display flag on the memory 7 (Step S1 0) and returns to 
the ordinary processing mode. The CPU 2 modifies a decoding protocol according to the flag. Namely, when scroll 

20 display flag 7c is set, the CPU 2 performs coordinate-to-address conversion and prepares a presentable image con- 
version table 7b. If no flag is set, the CPU 2 performs an ordinary "single-character display processing" in the same 
way as the aforementioned conventional display processing. 

[0284] Figure 33 is illustrative of an area for teletext page display, which corresponds to the display area shown in 
Fig. 31 C. Figure 22 is illustrative of a presentable image conversion table. 

25 [0285] As described before with reference to Fig. 31 C, the number of presentable pixels is 480 dots in a (horizontal) 
row by 250 dots in a (vertical) column. In the embodiment of the present invention, the display area is divided into 1 000 
blocks each having 1 2 dots per row and 1 0 dots per column. Each block has a respective table. The presentable image 
conversion table shown in Fig. 22 is a table in which character data is written in the following manner: 
[0286] The coordinates of character data (Fig. 10) contained in a control code transmitted from a TV broadcasting 

30 station is first converted into a table address and, then, character data such as a character size, color, code and 
attributes (e.g., underline and other ornaments) are written into the addressed table area, in the teletext system, the 
minimum character size is defined as 1 2 by 1 0 dots and the minimum character display coordinates is defined as 4 by 
4 dots. A row of characters is formed in such a mannerthat a reference character is first determined and other characters 
are arranged in a. row relative to the reference character therein. 

35 [0287] As described above, the number of presentable pixels is 480 dots in a row x 250 dots in a column. When a 
display area is divided by a unit block of 12 x 10 dots, 40 blocks (480/12=40) in the horizontal direction and 25 blocks 
(250/10=25) in the vertical direction are obtained and a total number of blocks in an image screen is 1000 (40 x 25). 
Each block has a presentable image conversion table shown in Fig. 22. 

[0288] The presentable image conversion table of Fig. 22 consists of seven elements - size data, color data, code 

40 of character set, character code 1 , character code 2, attribute data and attribute parameters. In the element "size data", 
there is written a code indicating a character size, e.g., "vertically twice enlarged character" code or "horizontally twice 
enlarged character" code. In the element "color data", there is written color data of a character or graphics, which is a 
1-byte record consisting of higher-order 4 bits describing a foreground image color and lower-order 4 bits describing 
a background color, each selectable from 16 colors. 

45 [0289] In the element "character-set code", there is written a previously defined code specifying a character set 
selected from following character sets: Japanese KANJI character set (2 byte code), alphanumeric set (1 byte code), 
Japanese KATAKANA character set (1 byte code), Japanese HIRAGANA character set (1 byte code), mosaic set (1 
byte code), external character set (1 byte or 2 byte code). The elements "character 1 " and "character 2" contains each 
a record of a character code having a length specified by each character set code, 

so [0290] For instance, when the Japanese KANJI character set is selected as "character set", a 2-byte character code 
(the first 1 byte is segment data and the second 1 byte data is dot data) is written. When the Japanese HIRAGANA 
character set is selected, a 1 -byte character code is written. The attribute data is used when a character is ornamentally 
processed, for example, by putting an underline. The attribute parameter is a parameter relating to the attribute data. 
The size data, color data, character-set code, attribute data and attribute parameter are control codes. 

55 [0291] Referring to Fig. 32, a presentable image conversion table consists of seven elements and, therefore, there 
are addresses corresponding to 40 blocks "OOOO", "0007"... "0273" in the horizontal direction and addresses corre- 
sponding to 25 blocks "0000", "0280" (40 blocks x 7) ...."6720" in the vertical direction. 

[0292] Accordingly, the minimum character size of 12 x1 0 dots may be a reliable standard character size. Therefore, 



25 



Patent # Eg 700 21 1 [http://wvw.qetthepatentxom/Login.dog/$andreski/@46500-000572%20NKP/Fetch/EP00070021 1 .cpc?part=maintoolbar=bottomgePage 26 of 63 



EP 0 700 211 B1 

at the stage of expressing any character, an address of a block table is calculated from its coordinates. The coordinate 
values are rounded along the block of 12 x 10 dots and then a character size, color code, character-set code (e.g., 
Japanese KANJI characters, KATAKANA characters, HIRAGANA characters, alphanumeric characters, external char- 
acters), character code, attribute (e.g., enclosure, underline, flashing) are entered into the table. There are 8 display 
5 colors. 

[0293] After tables for one page are prepared, information is read out for display from each table, beginning at the 
beginning thereof. In the display processing, a scroll-display area of 20 dots in height is produced for a reference 
character of 20 dots in height. If a reference character is of 1 0 dots in height, two rows of characters may be displayed 
at a time within the area or a space (blank) is given to upper half (1 0-dots) of the area and a single row of characters 
10 is displayed in the lower half (1 0 dots) of the area. This judgement is made according to decisions predetermined 
respectively for assumable images of Fig. 34(a) to (f). For example, in the case of Fig. 34(c), decision is made to select 
single-line scroll display. 

[0294] Namely, in an ordinary decoding process, a presentable image conversion table is prepared instead of dis- 
playing characters. The presentable image conversion table is a table that stores character information within a block 

15 having 12 dots in a row and 10 dots in a column, which is a unit division of a display area (of 250 dots in a column x 
480 dots in a row) for displaying a teletext information. A block, which contains the operating reference point of a 
character or graphic character, may include data such as character or graphic character size, color, character set code 
(e.g., Japanese KANJI characters, KATAKANA characters, HIRAGANA characters, alphanumeric characters and ex- 
ternal characters), character code, attribute (e.g., enclosure, underline and flashing) and attribute parameters. A pre- 

20 sentable image conversion table for all data units within a page must be prepared. After completion of the presentable 
image conversion table, characters are decoded in the order of ascending order of addresses (i.e., first from the least 
address) in the table and displayed one by one in the scroll mode. 

[0295] Character information is written only in area blocks each containing a character. Other blocks containing no 
character information (space or blank blocks) cause blank periods in displaying information in the scroll mode. Accord- 
25 jngly, a soft counter is provided, which operates with each vacant block (i.e., block table wherein no information is 
contained) and may skip the vacant block when it counts up the preset threshold value. 

[0296] Figure 24 is a flow chart of processing for decoding teletext information by a decoding device according to 
the present invention. The decoding process is executed by a central processing unit (CPU). As previously described 
with reference to Figs.29 and 30, a received code is checked whether it is a character code or not (Step S20). If not, 
30 the control code processing is made for specifying a character size, color, coordinates and other attributes) (Step S21 ) 
and the operation proceeds to Step S26. 

[0297] When the received code is recognized by Step S20 to be a character code, Step S22 examines whether the 
scroll display flag is set or not. If not, Step S23 performs displaying the character and the operation proceeds to Step 
S26. While the flag is set, an address of an added table is calculated by Step S24 from the currently specified coord i- 

35 nates by the method described with reference to Figs. 31 A, 31 B and 31 C. The character size, character code and 
other attributes are written into the addressed table and then the operation proceeds to Step S26. 
[0298] Step S26 examines whether a page is decoded to the end. If not, the operation returns to Step S20. When 
the page is completely decoded, Step S27 examines whether the scroll display flagis set. If not, the operation is finished. 
While the flag is set, Step S28 starts the scroll display according to the presentable image conversion table prepared 

40 by the decoding process. 

[0299] The operation of the teletext decoding device according to the present invention is performed according to a 
software loaded in the CPU 2. Referring to Fig. 1 2, the operation is described as follows: The CPU 2 reads page data 
by 1 byte at a time from a memory 7 wherein the teletext page data is stored and then examines whether the data is 
a character code or a control code. When it is a character code, the CPU 2 recognizes that the display is conducted 

45 jn the scroll mode and, then, calculates an address of a presentable image conversion table 7b from the current coor- 
dinate values and enters the character information into the addressed table. 

[0300] The presentable image conversion table is an area of the memory 7, which is previously assigned to a con- 
version table. After a page is decoded (a table is prepared), character information is read from a least address within 
the table in the memory 7 in case of displaying a teletext page in the scroll mode, and font data for the character code 
50 is read from the CG-ROM 3 and transferred into the display control portion 6 for displaying the information in the scroll 
mode. 

[0301] In the decoding operation, pattern data units of graphics and mosaics are not processed (cancellation of data 
units). When displaying, half-tone is set and a string of characters is scrolled from right to left on a display screen in 
the horizontal scroll mode or from bottom to top on the display screen in the vertical scroll mode. In Figs. 18A to 18D, 
55 there are shown examples of scroll-mode display. This enables a user to read a teletext page while enjoying a television 
program on the display screen. 

[0302] Figures 25A to 25D illustrate examples of images displayed in different modes on the screen of a wide-aspect 
monitor. Fig. 25A shows an ordinary screen-mode image (aspect ratio of 4:3), Fig. 25B shows a screen image in mode 
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A, Fig. 25C shows a screen Image in mode B (aspect ratio of 1 6:9) and Fig. 25D shows another screen image in mode 

B. Numeral 51 designates an ordinary television picture image and numeral 52 designates a display area for teletext 
page data according to the present invention. 

[0303] As is apparent from Figs. 25A to 25D, the different mode screen images have different screen sizes. This 
5 means that an ordinary scrolling display may disappear out of screen as, for example, shown in Fig. 25C. In case when 
a subtitle is replaced on the television picture by using a subtitle replacing function, the subtitle may overlap an area 
for scrolling teletext page information. Accordingly, the CPU 2 reads the current screen mode and the current state of 
the subtitle replacing function through the interface 8 and selects an optimal location of the scroll display area on the 
display screen. In Fig. 20, there is shown a remote control transmitter having display mode selecting keys B, C and D. 
10 [0304] Figure 26 shows an example of generating a small insert by reducing a page of full-format still-image by a 
factor of 2 in both width and height. The scrolling display function according to the present invention may change the 
structure of a broadcast transmitted from a TV-broadcasting station. This may cause a problem of infringement of 
copyright. To avoid this and to examine a page structure, a 1/2-format page image is displayed a few seconds before 
or after displaying the image in the scroll mode. 
15 [0305] A teletext receiver which decodes a subtitle page to be superimposed on a television picture will be described 
below: 

[0306] In teletext systems, a page of 250 dots in a column by 480 dots in a row is displayed. In the television system 
NTSC (National Television System Committee Color System) which uses about 240 effective scanning lines per field, 
a teletext image can be displayed on a television receiver. In case of superimposing a subtitle page on a television 
20 picture on the screen of wide television receiver which may change the width and height of its screen image, the above- 
mentioned display area of 250 dots in a column x 480 dots in a row can not be assured if the television picture is 
enlarged. In this case, a user can not obtain the correct teletext information. 

[0307] Accordingly, the present invention provides a device which comprises a detecting portion for detecting a tele- 
text display area in the stage of decoding teletext page, a calculating portion for determining an optimal location of an 

25 area for displaying an entire teletext information when the display area detected by the detecting portion is reduced 
because of enlargement of television picture on a wide-vision display, and a display portion for displaying a teletext 
page in the display area selected by the calculating portion. The application of this device enables a user to view a 
complete and easily readable image of text information even on the wide screen of a wide television receiver. 
[0308] In the process of decoding a teletext page, a table of character coordinates for detecting an area for indicating 

30 teletext information is prepared and, after decoding all data for a page, the display mode is judged according to the 
prepared table and then the information is displayed. 

[0309] Figure 27 is a flow chart of data processing in the above-mentioned embodiment of the present invention. 
[031 0] The decoding processing is executed by the CPU 2. A received code is first checked whether it is a character 
code or not (Step S31 ). If not, the control code processing is performed (Step S36) and the operation proceeds to Step 

35 S39. When the code is judged to be a character code (Step S31 ), The current display mode is examined whether it is 
wide-aspect display mode (the number of effective scanning lines per field is less than 250) (Step S32) and the page 
display mode is checked whether it is a superimposing display (Step S33). If other than two modes is requested, an 
ordinary single character display is carried out (Step S35). When the superimposing mode is designated (Step S33), 
single character processing is performed (Step S34). 

40 [0311] A character is decoded and the character font data is written into an image memory but it is not displayed. 
The coordinates of the character are converted into an address of the memory, wherein a flag (FFH) is set for indicating 
a 1-byte character exists. (Step S37). This is a table of 250/10 dots in vertical direction. The flag FFH is written into 
the address when the calculation result indicates there is a character. An example of the calculation is shown as follows: 
[0312] When a character [A] has a reference point at the 120th dot in vertical direction, the flag FFH is written into 

45 a table address of the 1 0th byte (1 20/1 2=1 0). Step S38 judges whether a page is completed, and the operation returns 
to Step S31 if the page is not completed. When the page is completed, a display mode is judged by using the prepared 
table of character coordinates (Step S40). 

[0313] The processing for displaying a 1/2-format image is performed (Step S42) when the mode is judged to be A 
(Step S42). The 1/2-fonnat image display is such that 250 dots in vertical direction are distributed one by one to even 
50 field and odd field and interlaced so that an image is reduced vertically by a factor of 2. When the mode is B or C, the 
information stored in the image memory is displayed in a different predetermined area, e.g., below (in mode B) or 
above (in mode C) on the screen of a display device (Step S43). 
[0314] Figure 35 is a flow chart showing the procedure of display mode discrimination. 

[0315] The display mode discrimination is executed by the CPU 2. The head address of the table is set (Step S71). 
55 The CPU 2 examines whether data in the address is 0 (No character) or FFH (Character exists) (Step S72). When 
there is a character (a flag FFH is set), the operation proceeds to Step S81 . When there is no character, the CPU 2 
examines whether a flag FFH is set within the 2nd byte to 9th byte (Step S73). When no flag FFH is set (i.e., O is set), 
the operation proceeds to Step S75. When a flag FFH is set, [A] is set on working memory of the CPU 2 (Step 74). 
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[0316] Next, the CPU 2 examines whether a flag FFH is within the area from the 10th byte to the 17th byte or not 
(Step S75). After Steps S75, S76, S77 and S78, the CPU 2 examines whether only [A] among [A], [B] and [C] is set 
on the working memory (Step S79). When only [A] is set, the output of the processing is set at MODE B (Step S83). 
If not only [A], the operation proceeds to Step 80. The CPU examines whether only [C] is set (Step S80). If only [C], 

5 the mode [C] is set (Step 82). If not onnly [C], mode [A] is set. 

[031 7] The decoding device according to the present invention enables a wide-television receiver having a reduced 
number of vertical scans to reliably display a complete subtitle broadcast whose data relates to a television broadcast 
and is outputted in synchronism with the television broadcast. When the subtitle is vertically written and its display area 
is reduced in height by widening the television picture on the screen, the television receiver with the device according 

10 to the present invention can reduce the number of characters in a column and arrange the resisure (overflow) in an 
adjacent column. 

[0318] As is apparent from the foregoing description, the present invention offers following advantages: 
[0319] In process of decoding text-broadcast program data, a full-screen still-image is converted into a scrollable 
image by using a presentable image conversion table, which is prepared for each character code including presentation 
15 coordinates, color code and attribute code, and the scrollable image is superimposed or horizontally scrolled or vertically 
scrolled in a single column on the screen of a television receiver set, thereby a user can read text information while 
viewing an ordinary television image on the screen. 

[0320] In case of viewing a text-broadcasting program on a wide-aspect monitor, the location of a presentable image 
can be automatically changed to an optimal area and superimposed and scrolled thereon, thereby the overlaying of 
20 the text image on, for example, a subtitle of a telefilm on the monitor screen can be prevented. Namely, an area best 
suited for superimposing and/or scrolling the text information on a wide-aspect monitor is selected by a micro-computer 
in view of the displaying conditions of current television picture, e.g., there is a subtitle which can be detected by 
checking the state of a subtitle replacing function. 

[0321] Text information can be superimposed on an area of television picture, which is previously selected from a 
25 plurality of possible areas by comparing values of picture brightness in respective areas in view of the visibility of both 

the text and picture, i.e., where a background brightness is relatively low and the information can not overlap any 

important items of the television picture. The information thus scrollably indicated thereat assures easy readability. 

[0322] A full-screen still-image received from a broadcasting station before being converted into a scrollable image 

can be displaced in a much reduced format as a small still insert for several seconds on a suitable area of a television 
30 screen. Namely, the device has means for displaying a full-screen still page in reduced size. This facility is used for 

spot displaying a small sized still image before and after scrolling display of the page image. It is effective to check the 

page structure and to avoid the infringement of copyright. 

[0323] The device is provided with a timer which can make an interrupt requesting the CPU to display or update a 
previously designated text-broadcasting program or its pages at a preset time interval. 
35 [0324] In process of demodulating subtitle data of a subtitle-broadcast program to be superimposed on a television 
picture, a presentation area of the text information is detected and an optimal location for displaying an entire information 
is calculated on the basis of the detected area if the display area is reduced, for example, on a wide-aspect screen of 
a wide television receiver, thereby the complete and well readable information can be assured even on the wide-aspect 
television screen. 

40 [0325] In process of decoding teletext page data, a full-screen still image is converted into a scrollable image by 
using a presentable image conversion table prepared for each character code, which includes presentation coordinates, 
color code and attribute code, and then superimposed or horizontally scrolled or vertically scrolled in a single column 
on the screen of a television receiver set, thereby a user can easily read text information while viewing an ordinary 
television picture on the screen. 

45 [0326] In case of viewing a teletext page on a wide-aspect monitor, location of a presentable page can be automat- 
ically changed to an optimal area and superimposed and scrolled thereon, preventing thereby the page image from 
overlapping a subtitle of a telefilm on the monitor screen. Namely, an area best suited for superimposing and/or scrolling 
the text information on a wide-aspect monitor is selected by a micro-computer in view of the displaying conditions of 
current television picture, e.g., there is a subtitle which can be detected by checking the state of a subtitle replacing 

so function. 

[0327] Teletext information can be superimposed on an area of television picture, which is previously selected by 
comparing values of television picture brightness in view of the visibility of both the page and picture, i.e., where a 
background brightness is relatively low and the page image can not overlap any important items of the television picture. 
Therefore, the teletext page information is scrollably indicated thereat, assuring easy readability. 
55 [0328] A full-screen still-page received from a broadcasting station before converting into a scrollable image can be 
compressed to a much reduced format and displayed as small still-image insert for several seconds on a suitable area 
of a television screen. Namely, the device has means for displaying a full-screen still page in reduced size. This facility 
is used for spot displaying a small sized still image before and after scrolling display of the page image. It is effective 
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to check the page structure and to avoid the infringement of copyright. 

[0329] The device is provided with a timer which can make an interrupt to the CPU to display or update a previously 
designated teletext page or subpage at a preset time interval. 

[0330] In process of demodulating data of a subtitle page to be superimposed on a display screen, a presentation 
5 area of the teletext information is detected and an optimal location for displaying an entire text information is calculated 
on the basis of the detected area if the display area is reduced, for example, on a wide-aspect screen of a wide television 
receiver, thereby the complete and well readable subtitle can be assured even on the wide-aspect television screen. 
[0331 ] The invention may be embodied in other specific forms and manners without departure from the scope thereof. 

10 

Claims 

1 . A text-broadcast decoding device for use in a television receiver for receiving and decoding broadcast information 
including text-broadcast data, said broadcast information being superimposed upon unused lines in an ordinary 

is television video signal transmitted during a vertical blanking period, the device including a memory (7) for storing 

the text-broadcast data as character data for one or more programs of full-screen still image display, characterized 
by_ means (25) operable in a text scrolling mode of the device for generating an image presentation and conversion 
table (7b) from character data read out of the memory (7), said table storing the text-broadcast data in information 
units, each of at least a character size of the text, a scrolling display control portion (2a) for controlling the display 

20 and scrolling of a sequence of the character images using said information units of the text-broadcast data as 

stored in and sequentially read out from the image presentation and conversion table, the text-broadcast character 
data including control data for each character representing the character's presentation coordinates and display 
features, a signal detecting portion (45, 47) for detecting signals of average brightness and peak brightness of a 
specified area on a television image, and an adaptive reproduction scrolling display control portion (31) for dis- 

25 placing, on the basis of the detected brightness, an area for presenting a scrolled text-broadcast program to an 

optimal location where the presented program can be easily read and does not affect the television picture. 

2. A text-broadcast decoding device according to claim 1 , characterized in that the scrolling display control portion 
(2a) includes a coordinate-to-address converter (24) for converting said presentation coordinates represented by 

30 the control data of the character data in the text-broadcast information into addresses of the image presentation 

and conversion table and the table generating means (25) is arranged to prepare the image presentation and 
conversion table according to the addresses obtained by the coordinate-to-address converter (24). 

3. A text-broadcast decoding device according to claim 1 or claim 2, characterized In that information to be scrollably 
35 displayed by the scrolling display control portion is a superimposable text. 

4. A text-broadcast decoding device according to any preceding claim, characterized In that the image presentation 
and conversion table (7b) contains in each said information unit a character code and character data representing 
a character size, a color code representing a display color, and an attribute code representing an attribute, e.g., 

40 for ornamental character processing. 

5. A text-broadcast decoding device according to any preceding claim, characterized In that the device includes a 
display mode discriminating portion (29) for discriminating a screen mode involving displaying a text-broadcast 
program on a wide-aspect screen of a monitor, and an adaptive reproduction display control portion (31) for auto- 

45 matically selecting an optimal location for displaying the text-broadcast program on a display screen according to 

the display mode discriminated by the display discriminating portion. 

6. A text-broadcast decoding device according to any preceding claim, characterized in that the device includes a 
subtitle position detecting portion (30) for detecting a displaceable subtitle location, and an adaptive reproduction 

so display control portion (31 ) operable when a text-broadcast program is superimposed on a television picture having 

a movable subtitle and the subtitle position detected by the subtitle position detecting portion (30) overlaps the 
scroll displaying area of the text-broadcast information to displace said displaying area of the text-broadcast in- 
formation to an optimal location apart from the subtitle. 

55 7. A text-broadcast decoding device according to any preceding claim, characterized In that the device is arranged 
so that when a page of a full-screen still-image program transmitted from a television broadcasting station is to be 
converted into a scrollable image for display said page is also displayed as a reduced-size still-image insert in a 
display for several seconds. 
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8. A text-broadcast decoding device according to any preceding claim, characterized in that the table generating 
means is arranged to prepare the image presentation and conversion table for one page of text-broadcast data 
and the scrolling display control portion reads out the characters one by one from the beginning of the table and 
sequentially displays and scrolls them on a display screen. 

5 

9. A text-broadcast decoding device according to any preceding claim, characterized in that in case of displaying 
a horizontally scrollable single line of characters on a display screen, the scrolling display control portion first 
determines a reference character and then arranges all other characters in a line relative to the reference character. 

10 10. A text-broadcast decoding device according to any preceding claim, characterized in that the device includes a 
timer (4) for performing an interrupt to cause a previously designated and preset text-broadcasting program or a 
page to be displayed at a preset time interval or to update the program or page at a preset time interval. 

11. A text-broadcast decoding device according to claim 1, characterized In that the memory (7) is operable for 
15 storing the decoded text-broadcast data of each program together with a program number, and in that the device 

includes a central processing unit (2) for reading the text-broadcast data from the memory by the program number 
and a signal detecting portion (5) for converting an image signal portion of the ordinary television video signal into 
a digital signal, generating a scroll-displaying area on a display screen, detecting a peak intensity level and an 
average intensity level of said image in said area, comparing the image intensity levels, superimposing the text- 
20 broadcast program on the image and transferring the obtained data into the central processing unit which in turn 

determines a displaying area on the basis of the data received from the signal detecting portion to prevent the 
text-broadcast program image from overlapping any character in the television picture on the display screen. 

12. A text-broadcast decoding device according to claim 11, characterized in that the signal detecting portion (5) 
25 includes an A-D converter (41 ) for converting an image signal into a digital signal, a timing pulse generating circuit 

(43) for generating a synchronizing signal for creating a scroll-displaying area on a display screen, a peak detecting 
circuit (45) for detecting peak levels of the image in two areas at the same time according to the synchronizing 
signal, an average level detecting circuit (47) for detecting average levels of the image in two areas at the same 
time and a comparator circuit (46) for comparing the signal levels from the peak detecting circuit and a comparator 
30 circuit (48) for comparing the signal levels from the average detecting circuit. 

PatentansprUche 

35 1. Textrundfunk-Decodierungsvorrichtungfurdie Verwendung in einem Fernsehempfangerzum Empfangen und De- 
codieren von Rundfunkinformationen, die Textrundfunk-Daten enthalten, wobei die Rundfunkinformationen nicht 
verwendetenZeilen in einem normalen Fernsehvideosignal, diewahrendeinervertikalen Austastperiodegesendet 
werden, uberlagert werden, wobei die Vorrichtung einen Speicher (7) zum Speichern der Textrundfunk-Daten als 
Zeichendaten fur ein oder mehrere Programme elner Vollbildschirm-Standbildanzeige enthalt, gekennzelchnet 

40 durch Mittel (25), die in einer Textroll-Betriebsart der Vorrichtung betreibbar sind, urn eine Bilddarstellungs- und 

Umsetzungstabelle (7b) aus aus dem Speicher (7) ausgeiesenen Zeichendaten zu erzeugen, wobei die Tabelle 
die Textrundfunk-Daten in Informationseinheiten speichert, wovon jede wenigstens die GroBe eines Zeichens des 
Texts hat, einen Rollanzeige-Steuerabschnitt (2a), der die Anzeige steuert und eine Folge der Zeichenbilder unter 
Verwendung der Informationseinheiten der Textrundfunk-Daten, die in der Bilddarstellungs- und Umsetzungsta- 

45 belle gespeichert und daraus sequenziell ausgelesen werden, rollt, wobei die Textrundfunk-Zeichendaten Steuer- 

daten fur jedes Zeichen, die die Zeich en da rstell ungskoordinaten und Anzeigemerkmale reprasentieren, enthalten, 
einen Signalerfassungsabschnitt (45, 47), der Signale mit durchschnittiicher Helligkeit und mit Spitzenhelligkeit 
eines spezifizierten Bereichs in einem Fernsehbild erfasst, und einen Rollanzeige-Steuerabschnitt (31 ) fur adaptive 
Wiedergabe, der auf der Grundlage der erfassten Helligkeit einen Bereich fur die Darstellung eines gerollten Tex- 

50 trundfunkprogramms an eine optimaleStelle verschiebt, an der das dargestellte Programm einfach gelesen werden 

kann und das Fernsehbild nicht nachteiiig beeinfiusst. 

2. Textrundfunk-Decodierungsvorrichtung nach Anspruch 1 , dadurch gekennzeichnet, dass der Rollanzeige-Steu- 
erabschnitt (2a) einen Koordinaten-Adressen-Umsetzer (24) enthalt, der die Darstellungskoordinaten, die durch 
55 die Steuerdaten der Zeichendaten in den Textrundfunkinformationen reprasentiert werden, in Adressen der Bild- 

darstellungs- und Umsetzungstabelle umsetzt, und die Tabellenerzeugungsmittel (25) so beschaffen sind, dass 
sie die Bilddarstellungs- und Umsetzungstabelle in Ubereinstimmung mit den durch den Koordinaten-Adressen- 
Umsetzer (24) erhaltenen Adressen vorbereiten. 
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3. Textrundfunk-Decodierungsvorrichtung nach Anspruch 1 Oder Anspruch 2, dadurch gekennzelchnet, dass die 
Informationen, die von dem Rollanzeige-Steuerabschnitt rollbar angezeigt werden, ein uberlagerbarer Text sind. 

4. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
s die Bilddarstellungs- und Umsetzungstabelle (7b) in jeder der Informationseinheiten einen Zeichencode und Zei- 

chendaten, die eine ZeichengroBe reprasentieren, einen Farbcode, der eine Anzeigefarbe reprasentiert, und einen 
Attributcode, der ein Attribut reprasentiert, enthalt, z. B. fur eine verzierende Zeichenverarbeitung. 

5. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
10 die Vorrichtung einen Anzeigebetriebsart-Unterscheidungsabschnitt (29), der eine Bildschirmbetriebsart unter- 

scheidet, die die Anzeige eines Textrundfunkprogramms auf einem Breitbiidschirm eines Monitors enthalt, und 
einen Anzeigesteuerabschnitt (31 ) fur adaptive Wiedergabe, der eine optimale Stelle fur die Anzeige des Textrund- 
funk-Programms auf einem Anzeigeschirm in Ubereinstimmung mit der von dem Anzeigeunterscheidungsab- 
schnitt unterschiedenen Anzeigebetriebsart automatisch auswahlt, enthalt. 

15 

6. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
die Vorrichtung einen Untertitelposition-Erfassungsabschnitt (30), der eine verschiebbare Untertitelstelle erfasst, 
sowie einen Anzeigesteuerabschnitt (31) fur adaptive Wiedergabe enthalt, der so betreibbar ist, dass er, wenn 
einem Fernsehbild mit einem beweglichen Untertitel ein Textrundfunkprogramm uberlagert wird und die von dem 

20 Untertitelposition-Erfassungsabschnitt (30) erfasste Untertitelposition mit dem Rollanzeigebereich der Textrund- 

funkinformationen uberlappt, den Anzeigebereich der Textrundfunkinformationen an eine optimale Stelle auf3er- 
halb des Untertitels verschiebt. 

7. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
25 die Vorrichtung so beschaffen ist, dass dann, wenn eine Seite eines Vollbildschirm-Standbildprogramms, das von 

einer Fernsehsendestation gesendet wird, in ein rollbares Bild fur die Anzeige umgesetzt werden soli, diese An- 
zeige ebenfalls als Standbildeinfugung mit verringerter GroBe in einer Anzeige fur mehrere Sekunden angezeigt 
wird. 

30 8. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
die Tabellenerzeugungsmittel so beschaffen sind, dass ste die Bilddarstellungs- und Umsetzungstabelle fur eine 
Seite aus Textrundfunk-Daten vorbereiten und der Rollanzeige-Steuerabschnitt die Zeichen einzeln nacheinander 
vom Anfang derTabelle an ausliest, sequenziell anzeigt und sie auf einem Anzeigeschirm rollt. 

35 9. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
im Fall einer Anzeige einer horizontal rollbaren einzelnen Zeichenzeile auf einem Anzeigeschirm der Rollanzeige- 
Steuerabschnitt zunachst ein Referenzzeichen bestimmt und dann alle anderen Zeichen in einer Zeile relativ zu 
dem Referenzzeichen anordnet. 

40 10. Textrundfunk-Decodierungsvorrichtung nach einem vorhergehenden Anspruch, dadurch gekennzelchnet, dass 
die Vorrichtung ferner einen Zeitgeber (4) enthalt, der eine Unterbrechung ausfuhrt, urn entweder die Anzeige 
eines im Voraus bezeichneten und im Voraus festgelegten Textrundf (ink- Programms oder einer Seite in einem im 
Voraus festgelegten Zeitintervall oder die Aktualisierung des Programms oder der Seite in einem im Voraus fest- 
gelegten Zeitintervall zu veranlassen. 

45 

11. Textrundfunk-Decodierungsvorrichtung nach Anspruch 1, dadurch gekennzelchnet, dass der Speicher (7) so 
betreibbar ist, dass er die decodierten Textrundfunk-Daten jedes Programms zusammen mit einer Programmnum- 
mer speichert und dass die Vorrichtung eine Zentraleinheit (2), die die Textrundfunk-Daten anhand der Programm- 
nummer aus dem Speicher liest, sowie einen Signalerfassungsabschnitt (5) enthalt, der einen Bildsignalabschnitt 

50 des normalen Fernsehvideosignals in ein digitales Signal umsetzt, einen Rollanzeigebereich auf einem Anzeige- 

schirm erzeugt, einen Spitzenintensitatspegel und einen durchschnittlichen Intensitatspegel des Bildes in dem 
Bereich erfasst, die Bild intensitatspegel vergleicht, das Textrundfunkprogramm dem Bild uberlagert und die erhal- 
tenen Daten zur Zentraleinheit transportiert, die ihrerseits einen Anzeigebereich auf der Grundlage der vom Si- 
gnalerfassungsabschnitt empfangenen Daten bestimmt, urn zu verhindern, dass das Textrundfunkprogramm-Bild 

55 mit einem Zeichen in dem Fernsehbild auf dem Anzeigeschirm uberlappt. 

12. Textrundfunk-Decodierungsvorrichtung nach Anspruch 11, dadurch gekennzelchnet, dass der Signalerfas- 
sungsabschnitt (5) einen A/D-Umsetzer (41), der ein Bildsignal in ein digitales Signal umsetzt, eine Taktimpuls- 
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Erzeugungsschaltung (43), die ein Synchronisationssignal erzeugt, um auf einem Anzeigeschirm einen Rollan- 
zeigebereich zu erzeugen, eine Spitzenerfassungsschaltung (45), die Spitzenpegel des Bildes in zwei Bereichen 
gleichzeitig in Ubereinstimmung mit dem Synchronisationssignal erfasst, eine Durchschnittspegel-Erfassungs- 
schaltung (47), die Durchschnittspegel des Bildes in zwei Bereichen gleichzeitig erfasst, sowie eine Komparator- 
5 schaltung (46), die die Signalpegel von der Spitzenerfassungsschaltung vergleicht, und eine Komparatorschaltung 

(48), die die Signalpegel von der Durchschnittserfassungsschaltung vergleicht, enthalt. 



Revendications 

10 

1. Dispositif de decodage de telediffusion de texte utilise dans un recepteur de television pour recevoir et decoder 
des informations de telediffusion comprenant des donnees de telediffusion de texte, lesdites informations de te- 
lediffusion etant superposees sur des lignes non utilisees d'un signal video de television ordinaire emises pendant 
une periode de suppression verticale, le dispositif comprenant une memoire (7) destinee a stocker les donnees 

15 de telediffusion de texte sous la forme de donn6es de caractere d'un ou plusieurs programmes d'affichage d'images 

fixes plein ecran, caracterlse par un moyen (25) susceptible de fonctionner dans un mode de defilement de texte 
du dispositif, destine a la generation d'une table de presentation et de conversion d'image (7b) a partir des donnees 
de caractere extraites de la memoire (7), ladite table stockant les donnees de telediffusion de texte dans des unites 
d' informations chacune presentant au moins une taille de caractere du texte, une partie de controle d'affichage 

20 de defilement (2a) destinee a controler I'affichage et le defilement d'une sequence d'images de caractere en uti- 

lisant lesdites unites d'informations des donnees de telediffusion de texte stockees et extraites de maniere se- 
quentielle de la table de presentation et de conversion d'image, les donnees de caractere de telediffusion de texte 
comprenant des donnees de contrdle de chaque caractere representant les coordonn6es de presentation de ca- 
ractere et les caracteristiques d'affichage, une partie de detection de signal (45,47) destinee a la detection de 

25 signaux de luminosite moyenne et de luminosity de crete d'une zone specifique dans une image de television, et 

une partie de controle d'affichage defilant a reproduction adaptative (31) destinee a deplacer, en fonction de la 
luminosite detectee, une zone destinee a presenter un programme de telediffusion de texte defilant a un empla- 
cement optimal ou le programme presente est facile a lire et n'influe pas sur I'image de television. 

30 2. Dispositif de decodage de telediffusion de texte selon la revendication 1 , caracterise en ce que la partie de 
controle d'affichage de defilement (2a) comprend un convertisseurcoordonnees-adresses (24) destine a convertir 
lesdites coordonnees de presentation, representees par les donnees de controle des donnees de caractere pre- 
sentes dans les informations de telediffusion de texte, en adresses de la table de presentation et de conversion 
d'image et le moyen de generation de table (25) est dispose de maniere a preparer la table de presentation et de 

35 conversion d'image en fonction des adresses obtenues par le convertisseur coordonn6es-adresses (24). 

3. Dispositif de decodage de telediffusion de texte selon la revendication 1 ou la revendication 2, caracterise en ce 
que les informations destinees a etre affichees en defilement par la partie de contrdle d'affichage de defilement 
sont des textes superposables. 

40 

4. Dispositif de decodage de telediffusion de texte selon I'une quelconque des revendications precedentes, carac- 
terise en ce que la table de presentation et de conversion d'image (7b) comporte dans chacune desdites unites 
d'information un code de caractere et des donnees de caractere representant une taille de caractere, un code de 
couleur representant une couleur d'affichage et un code d'attribut representant un attribut, par exemple, pourtraiter 

45 I'enrichissement des caracteres. 

5. Dispositif de decodage de telediffusion de texte selon I'une quelconque des revendications precedentes, carac- 
terise en ce que le dispositif comprend une partie de discrimination de mode d'affichage (29) destinee a discriminer 
un mode ecran comprenant I'affichage d'un programme de telediffusion de texte sur un ecran a affichage large 

so d'un moniteur, et une partie de contrdle d'affichage a reproduction adaptative (31) destined a selectionner auto- 

matiquement un emplacement optimal pour afficher le programme de telediffusion de texte sur un ecran d'affichage 
en fonction du mode d'affichage discrimine par la partie de discrimination d'affichage. 

6. Dispositif de decodage de telediffusion de texte selon I'une quelconque des revendications precedentes, carac- 
55 terise en ce que le dispositif comporte une partie de detection de position de sous-titre (30) destinee a detecter 

un emplacement de sous-titre mobile, et une partie de contrdle d'affichage de reproduction adaptative (31) ope- 
rationnelle lorsqu'un programme de telediffusion de texte est superpose a une image de television presentant un 
sous-titre mobile, et la position du sous-titre detectee par la partie de detection de position de sous-titre (30) 
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chevauche partiellement la zone d'affichage defilant des informations de telediffusion de texte afin de deplacer 
ladite zone d'affichage des informations de telediffusion a un emplacement optimal distinct du sous-titre. 

7. Dispositif de decodage de telediffusion de texte selon Tune quelconque des revendications precedentes, carac- 
s terlse en ce que ce dispositif est dispose de telle sorte que, lorsqu'une page issue d'un programme d'image fixe 

plein ecran emis par une station Remission de television doit etre convertie en image d6filante pour affichage, 
ladite page est egalement affichee sous la forme d'une incrustation d'image fixe de taille reduite dans un affichage 
pendant piusieurs secondes. 

10 8. Dispositif de decodage de telediffusion de texte selon Tune quelconque des revendications precedentes, carac- 
terise en ce que ie moyen de generation de table est dispose de maniere a preparer la table de presentation et 
de conversion d'image pour une page de donnees de telediffusion de texte et la partie de contrdle d'affichage 
defilant extrait les caracteres un par un depuis le debut de la table et les affiche de maniere sequentielle avant de 
les faire defiler sur un ecran d'affichage. 

15 

9. Dispositif de decodage de telediffusion de texte selon Tune quelconque des revendications precedentes, carac- 
terise en ce que, dans le cas de I'affichage d'une ligne de caractere unique a defilement horizontal sur un ecran 
d'affichage, la partie de contrdle d'affichage de defilement determine en premier lieu un caractere de reference et 
dispose ensuite tous les autres caracteres sur une ligne relative au caractere de reference. 

20 

10. Dispositif de decodage de telediffusion de texte selon I'une quelconque des revendications precedentes, carac- 
terise en ce que le dispositif comprend une horloge (4) destinee a mettre en oeuvre une interruption afin de 
declencher I'affichage d'un programme ou d'une page de telediffusion de texte prealablement designe le) et prei- 
nitialise(e) selon un intervalle preinitialise ou d'actualiser le programme ou la page dans I'intervalle de duree de 

25 preinitialisation. 

11. Dispositif de decodage de telediffusion selon la revendication 1 , caracterise en ce que la memoire (7) est sus- 
ceptible d'etre mise en fonctionnement pour stocker les donnees decodees de telediffusion de texte de chaque 
programme associees a un numero de programme, et en ce que le dispositif comporte une unite centrale de 

30 traitement (2) destinee a lire les donnees de telediffusion de texte dans la memoire grace au numero de programme, 

et une pane de detection de signal (5) destinee a convertir une partie de signal d'image du signal video ordinaire 
de television en signal numerique, a generer une zone d'affichage defilant sur un ecran d'affichage, a detecter un 
niveau d'intensite de crete et un niveau d'intensite moyen de ladite image dans ladite zone, a comparer les niveaux 
d'intensite d'image, a superposer le programme de telediffusion de texte a I'image et a transferer les donnees 

35 obtenues dans I'unite centrale de traitement, laquelle a son tour determine une zone d'affichage en fonction des 

donnees recues de la partie de detection de signal afin d'eviter que I'image de programme de telediffusion de texte 
ne chevauche un caractere present dans I'image televisee affichee a I'ecran. 

12. Dispositif de decodage de telediffusion de texte selon la revendication 11, caracterise en ce que la partie de 
40 detection de signal (5) comprend un convertisseur analogique-numerique (41 ) destin6 a convertir un signal d'image 

en un signal numerique, un circuit de generation d'impulsions d'horloge (43) destine a generer un signal synchro- 
nise pour creer une zone d'affichage defilante sur un ecran d'affichage, un circuit de detection de crete (45) destine 
a detecter simultanement les niveaux de crete de I'image dans deux regions en fonction du signal synchronise, 
un circuit de detection de niveau moyen (47) destine a detecter simultanement les niveaux moyens dans deux 
45 regions, et u n circuit de comparaison (46) destine a comparer les niveaux de signal provenant du circuit de detection 

de crete et un circuit de comparaison (48) destin6 a comparer les niveaux de signal provenant du circuit de detection 
de niveau moyen. 

50 



55 
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